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2 2? Tiioaie & CURME shoe chain is one of the several 
leading chain store organizations—all close buyers and good busi- 
ness men—who have seen the advantage of Formica store front 
bulk heads and have made them standard on the new stores. 


The picture shows three recent stores fitted out in this way. 


Formica is not affected by the weather. It is available in jet black 
and black and gold marble for this purpose with a backing of 
asbestos sheet. Methods are available for installation without 
screws or means of attachment showing. 


THE FORMICA INSULATION COMPANY 
4618 Spring Grove Avenue, Cincinnati, Ohio 
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so ARCHITECTURAL Forum has been chosen 
as the official vehicle for the publication of 
the unprecedented development which is known 
to the world as Rockefeller City. It is inevitable 
that there should exist keen interest in the design 
and engineering of the world’s greatest building 
project and we are proud to announce that in the 
January issue will be pub‘ished the first articles of 
a series which will describe, step by step, the 
architect’s own story of the entire work. 


AYMOND HOOD, who is one of the archi- 
tects, is becoming—despite his efforts to pre- 
vent it—one of our most widely quoted architects. 
He seems to have formed the creditable habit of 
writing only when he has something to say. The 
leading article in the January issue will be writ- 
ten by Mr. Hoop, who will tell the purposes of 
those in charge of the design of Rockefeller City, 
their method of approaching the problem, and the 
results of collaborated efforts of architects, artists, 
sculptors, landscape architects, and the host of 
financiers, building managers, engineers, and 
builders which are necessary to bring an idea into 
actual being. 


O less worthy of note in its own field of 

design is the Kingswood School recently 
completed in Cranbrook, Michigan, of which 
KLIeEL SAARINEN was the architect. To every 
architect Mr. SAARINEN and his work needs no 
introduction and the editors deem it a privilege 
to present this latest product of his genius for 
design. The Kingswood School will be presented 
in a series of sixteen plates chosen to give a most 
comprehensive idea of the development of this 





outstanding building. It is unnecessary to add that ROCKEFELLER CITY 

the pictures illustrate many unique solutions to 

several unusual architectural problems. Especially The 68-story office building which will oc- 
is this true of the interiors of the building which cupy the center of and dominate the Rocke- 
illustrate the perfection which may be attained feller City Group, for which Reinhard & 
when architect and interior decorator collaborate Hofmeister, Hood & Fouilhoux, Corbett, 


in the production of a unified whole. The story Harrison & MacMurray were the architects 


of this collaboration will be told in a short article 
in addition to the plates. Forum has been fortunate in presenting many 
office buildings in the pages of former issues and 
HARLES Z. KLAUDER needs no intro- in the January number we are glad to announce 
duction to the architectural profession. He a series of excellent plates illustrating the new 
is an architect pre-eminent in design, especially the Hetty H. R. Green Hall at Wellesley College at 
design of college buildings. THE ARCHITECTURAL Wellesley, Massachusetts. 


© oe a did ease — — 
(See Page 39 in the Advertising Section for Engineering Announcement) 
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TU-BRIC 








TU-BRIC MEASURES 434” x 8” x 3%” 
The Size of Two Standard Size 
Tu-Bric THE HEIGHT OF TWO LAID LIKE ONE Brick 


GENUINE ENAMELED BRICK 


IN 17 COLORS AND WHITE 


Presented for the approval of Architects 
seeking an enameled-face, ceramic unit 


COMBINING 


BEAUTY ~ PERMANENCE <x LIGHT REFLECTION 
SANITATION ~ IMPERVIOUSNESS 
UNLIMITED COLOR RANGE 


AT THE LOWEST FINAL COST 


TU-BRIC OFFERS MANY POSSIBILITIES IN SCHOOLS, 


Gymnasiums, Swimming Pools, Cafeterias, Lavatories, Corridors, Light Courts, 
Stair Wells and All Service Areas 


A “Pre-View” of Our 12 Page Sweet’s Catalogue Insert Is Available 





AMERICAN ENAMELED BRICK CORPORATION 
Graybar Building, 43rd Street at Lexington Avenue 
NEW YORK CITY 











6 THE* ARCHITECTURAL * FORUM * DECEMBER = 1931 





eae a 


eee ee sn 
Seah ma 











GENTLEMEN OF THE JURY 


WHO WILL DECIDE 


The Architectural Forum Competition 


FREDERICK C. KENDALL 
CHAIRMAN 


RALPH T. WALKER PAUL PHILIPPE CRET 
FREDERICK GOUDY GUSTAV JENSEN 


HEYWORTH CAMPBELL ERNEST ELMO CALKINS 


Besides editing the distinguished Advertising Arts, Mr. Kendall edits 4d 
vertising and Selling, in which he conducted the campaign against paid ad- 
vertising testimonials which won for him the Bok Business Award in 1929 





Ralph Walker is not only one of As a typographic expert, Mr. Mr. Campbell has erected his own 
the ablest architects now practic- Goudy has few equals. The font monument in the formats for all 
ing, but he is one of the most that bears his name, familiar to the Condé Nast publications. He 
popular. His talents extend be- all who have acquaintance with also designed the New York 
yond the confines of architecture printing, is but one of his many Morning Telegraph, one of the 
to include many auxiliary arts contributions to typography finest looking daily papers 





There is no need to introduce The versatility of Mr. Jensen is In the advertising profession, 





Paul Cret or to mention that be- 
sides being a great architect he 
has been a source of inspiration 
to hundreds of students at the 
University of Pennsylvania 
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amply illustrated by a few of the 
commodities that he has designed 
—vanity cases, telephone, refrig- 
erator, a kitchen sink, and pack- 
ages and cans for food products 


(See Page 53 in the Advertising Section of this issue for Details) 


from which he has just retired to 
devote his time to writing, Mr. 
Calkins is regarded as a really 
great spirit. He influenced the 
entire world of advertising 











BOOK FORUM 


STANFORD WHITE 


BY CHARLES C. BALDWIN 
A REVIEW 


STANFORD WHITE, by Charles C. Baldwin. 400 pp. 54% x 
814, illustrated, cloth. Published by Dodd, Mead & Co., 443 
Fourth Avenue, New York City. Price $3.50. 


O the architectural profession the name of Stanford 

White means something entirely different from what 
it does to the gentleman in the street. Illogical and un- 
fair though it may be, it is none the less true that White, 
to the public, is not the man who designed the old Madi- 
son Square Garden, the Washington Arch, the Judson 
Memorial Church, and many of the magnificent man- 
sions which once lined Fifth Avenue; he is not the man 
of whom William M. Chase said, ““He did more to beau- 
tify New York and to encourage architectural beauty 
everywhere in America than any other ten men.” He 
is the man who was shot down by a “Pittsburgh idler,” 
Harry K. Thaw. 

The biography which Mr. Baldwin has written is one 
that will revive in the minds of those who lived them 
the “good old days” of architecture, and that will give 
to those who have only heard about them a generous 
intimate picture. There were many great souls in those 
days, possibly no more than we have today ; but the glam- 
or which surrounds the Eighties and Nineties in Ameri- 
can architecture, as revealed in the background of 
White’s life, seems unmatched today. 

Baldwin shows us White at work, White at play, and 
White the man of innumerable friends. He calls him 
the leader of the cultural movement of the day, and when 
one considers the group of which White was the domi- 
nant figure, the appellation seems justified. 

Mr. Baldwin has been privileged to use many personal 
letters to and from his mother, McKim, and Saint Gau- 
dens. In his relations with McKim and Saint Gaudens, 
we get a splendid portrait of the real White, a spon- 
taneous, lovable, and generous man, the man whose inspi- 
ration has lasted since his death, and which is likely to 
last for many years more. The success of Cass Gilbert, 
J. Monroe Hewlett, Philip Sawyer, and many others 
who were draughtsmen under him, is indicative of the 
influence White wielded over his draughtsmen. Just as it 
was a great education for White to serve an apprentice- 
ship under Richardson, so was it an education for these 
men to work under White. 

Fortunately for biographical data, Stanford White was 
the type of man who lived a life of colorful incident. 
There is the story, for instance, of his paying a farmer 
the full price for some timber, with the stipulation that 
the trees be left standing. Then there is the story of his 





The great triumvirate of American architec- 
ture. Left to right, William Rutherford Mead, 
Charles Follen McKim, Stanford White 


tiffs with J. P. Morgan on the subject of angels, and his 
futile efforts to raise $600 from him for the Farragut 
statue in Madison Square. And once again the story is 
told of the difficulties with the Madison Square Garden 
Diana, the furore that was raised over the 18-foot high 
huntress, a furore that was both moral and artistic. 
Finally, White, at his own expense, had the figure taken 
down and replaced by another on a smaller scale. 

Mr. Baldwin has properly seen fit to identify all the 
characters who made up the background of White’s life— 
characters with whom the nation ought to be more famil- 
iar. Perhaps the most colorful of all was Joseph M. 
Wells, the man who declined an offer of partnership in 
the firm of McKim, Mead & White, because, so the story 
goes, he could not afford to sign his “name to so much 
damned bad work.” Wells was a great figure, and al- 
though his reputation in the profession needs no bolster- 
ing, he would certainly have achieved an even higher 
place had he lived longer than he did. Others who were 
White’s intimates, and who are depicted briefly, are Rich- 
ard Watson Gilder, T. W. Dewing, A. P. Ryder, F. Hop- 
kinson Smith, Kenyon Cox, Abbott Thayer, George 
Fletcher Babb, and many others. 

The death of White is dismissed briefly, as an event 
unimportant in his artistic life. It is regrettable that 
America has chosen this incident by which to remember 
White when there is so much of beauty, so much of love- 
liness that he gave to the country. 
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“What's the matter. Sonny. 


ean’t you read?” 


ONNY can read all right. But he likes 
to walk on the grass. It’s just naturally 
more comfortable than the hard sidewalk. 


Hard sidewalks and hard floors tire every- 
one. When the heel comes down on an un- 
yielding surface, muscles and nerves receive 
a minute shock. Multiply this over and over 
again and you have a fundamental cause of 
fatigue. But when the heel comes down on a 
“springy, resilient surface, it’s cushioned. 
There is no jarring impact. 


That’s why Sealex Floors are found in so 
many hospitals. On their feet a great part 
of the day, nurses appreciate the resilient 
comfort of Sealex Linoleum Floors. 


Doctors find also that Sealex Floors help 
to promote a more rapid convalescence. 
Sealex Floors are quiet—they deaden the 


noisy clatter of footsteps that used to set 
patients’ nerves on edge. 


Our Hospital Floors Department will be 
pleased to furnish full information on the 
various types of Sealex Floors. These include 
economical, heavy-duty materials particu- 
larly suitable for corridors and wards, as 
well as designed-to-order floors for the hos- 
pital reception room and entrance hall. 

First and maintenance cost of Sealex 
flooring materials are well within the scope 
of the hospital budget. 


ConGoLEUM-NatiRN INc. Kearny, N. J. 


SEANLEX 
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A World Famous 
Work and Reference Book 


Now Ready in its 


Ss 


NIDDER 


get ndae ks Edition! 
\RCHITECTS 


AND 


BUILDERS’ 
ANDBOOK s a 


Completely 
Revised 










Packed with ||| J 
New, Live, Usable } | [ 
| 

| 


Information 


AMADA YS Os: DmMOORKA 


° ¢ ARCHITECTS’ |] 
and | 

BUILDERS’ ] 
HANDBOOK ] |] 


By the late FRANK E. KIDDER 
Compiled by a Staff of Specialists and 
HARRY PARKER, Editor-in-Chief 


Professor of Architectural Construction, 1] 
School of Fine Arts, University of Pennsylvania. 





Through years of constant use, thousands of architects have 
come to depend upon “KIDDER-PARKER” and its al- 
ways convenient data. From cover to cover, it is authori- 
tative and thoroughly reliable, since every fact is strictly 
up to date. 

Improved methods of construction, new materials, modi- 
fication of building codes and the acceptance by architects 
and engineers of new unit stresses have necessitated this 
complete revision. Much material of the former edition 
has been omitted, many chapters have been revised or re- 9 | 
written, and certain new chapters have been added. A § | 
new Index has also been prepared. 
Now, once again, this famous book, which has seen almost 
fifty years of continuous and reliable service, is thoroughly 
up-to-date in every detail, conforming with the latest §j | 
research and accepted practice. | 


2315 pages. 41% by 7. Flexible, $8.00. 





- A WILEY BOOK -: |) 


— — — —_—_ — — —_ —_—_—— —— —— — cahean 

ON APPROVAL COUPON 
John Wiley and Sons, Inc., 440 Fourth Ave., New York City. 
Gentlemen: Kindly send me for ten days’ free examination a 
copy of “‘Kidder-Parker.”’ I agree to remit the price ($8.00) 
within ten days after its receipt, or return it postpaid. 
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RECENT TRENDS IN HOUSING, by Edith Elmer Wood, 
Ph.D. 5% x 7%, 317 pp., illustrated, cloth. Published by 
The Macmillan Company, New York. Price $3.00. 


HERE is probably no greater opportunity before 

the architectural profession than that which lies in 
the sponsorship of low cost housing. While the nation 
has been busy: with other types of “noble experiments,” 
housing conditions for the lower two-thirds ot the urban 
population in the country have sunk to a criminally low 
level ; and very few hands have been raised to stop it. It 
is true that there have been several splendidly serious 
attempts to solve the problem; but in the main we have 
little to our credit as compared with other nations. 

Dr. Edith Elmer Wood, a recognized authority on the 
sociological aspects of housing, has presented in her book, 
“Recent Trends In Housing,” a clear picture of existing 
conditions, which constitute a severe indictment against 
the general public, and against architects and politicians 
in particular. Tracing the development of housing ex- 
periments since the war, she reviews every significant 
attempt to improve conditions since that time—not only 
reviews each attempt, but criticizes or praises according 
to the merit of the operation. 

articularly enlightening were the three chapters on 
cooperative housing entitled “Eliminating Commercial 
Profit,” “Housing By Public Authorities,” and “The 
New York State Board of Housing.” In the first, Dr. 
Wood considers the various types of limited dividend 
corporations that have built such communities as the 
Paul Lawrence Dunbar Apartments and the Grand 
Street Apartments in New York, and the Marshall Field 
and Julius Rosenwald houses in Chicago. While outlin- 
ing the good points in each of these projects, Dr. Wood 
is equally emphatic in stressing their weak points, and 
the limitations of semi-philanthropic endeavors. 

Another movement that the author discusses in detail 
is the California Veterans Welfare Board building pro- 
gram, the most significant feature of which is the fact 
that the state, through bond issues, finances the building 
or purchase of homes for veterans up to $5,000. Under 
the plan, a veteran must make a 5 per cent down pay- 
ment on the cost of the house, with a 5 per cent addi- 
tional amount to cover the cost of administration during 
the period of amortization. Thus, on a $5,000 house, 
the down payment is only $500, and the monthly pay- 
ment of principal and interest is only $33.10. 

The New York State Housing Law is cited as one of 
the most advanced steps in governmental aid. The two 
important features of the law are that, under certain 
conditions, the developments of building companies which 
limit their dividends to six per cent, are tax free, and 
the fixing of maximum rentals so that the benefits of the 
law may be conserved for those tenants and co-operators 
who really need help. 

The inadequacy of the present methods of home finan- 
cing is also clearly discussed in a chapter on that subject. 
Dr. Wood finds the situation to be, that those who are 
able to pay 50 per cent of the cost at the outset have sev- 
eral sound methods of obtaining a first mortgage for the 
remainder, that those who can supply only from 25 to 
40 per cent of the total must turn to the building and 
loan associations, or to some other specifically created 
organization, and that those who have only 10 to 15 per 
cent of the required capital are forced to entertain 
financing schemes that do not have sound foundations. 
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Sir 


EUGENE W. STERN 
(1865-1931) 


O those of us who have known and worked 
with Eugene W. Stern, his death has brought 
a feeling of very deep personal loss. 

As architects we have had cause to realize his 
very great ability and his ingenuity in seeking and 
finding solutions for the difficult problems we sub- 
mitted to him. Like his colleague, Henry W. 
Hodge, who likewise passed away at the full height 
of his career, he had the faculty of understanding 
and sympathizing with the point of view of the 
architect, and of collaborating with him in the 
fullest sense of the word. This interest in the 
problems of the architect in no way lessened his 
enthusiasm for the purely engineering side of his 
profession. 

The fact that he stood among the leaders of the 
profession served rather to spur him on to the 
study of all that was new in ideas and methods 
of construction. His frequent trips to Europe to 
study the work of his foreign colleagues and his 
recent articles on the development of reinforced 
concrete, especially by Fraissinet of France, are 
evidence of this spirit, usually regarded as charac- 
teristic only of youth. 

But aside from and above his ability as an 
engineer, those of us who knew him well will 
always remember with affection Eugene Stern, 
the man. His friendliness and his enthusiasm 
made him beloved by all with whom he had to 
deal. In the days to come we shall feel an abiding 
loss, not only for the great engineer, but for the 
good friend, who has left us all too soon. 

CHARLES BUTLER. 


LE BRUN TRAVELING SCHOLARSHIP 


HE annual traveling scholarship, founded by 

Pierre Le Brun, with a monetary value of 
$1400, has been announced by Chester H. Aldrich, 
chairman of the executive committee of the New 
York Chapter of the A.I.A. Competition for the 
scholarship is open to any architect or draftsman 
between the ages of 23 and 30 who has been en- 
gaged in practice for three or more years. The 
program will be issued about January 15th, and 
drawings are to be delivered about March 15th. 
Information may be obtained from the secretary 
of any Institute chapter, or from the Le Brun 
Scholarship Committee, Room 530, 101 Park 
Avenue, New York City. 


(Other Notices and Events 


Mt} NOTICES AND EVENTS 
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COLUMBUS MONUMENT AWARDS 


J L. GLEAVE, English architect, was award- 
e ed the first prize of $10,000 in the inter- 
national competition for the design of the Christo- 
pher Columbus Memorial Lighthouse to 
erected at Santo Domingo capital of the Domini- 
can Republic. Second prize of $7,500 was won by 
Donald Nelson and Edgar Lynch, of Chicago, 
Bennett, Parsons & Frost, associated architects, 
and Oskar J. W. Hanson, sculptor. Third and 
fourth prizes of $5,000 and $2,500 were awarded 
to Joaquin Vaquero Palacios and Luis Moya 
Blanco, of Spain, and Theodore Lescher, Paul 


be 


Andrieu and Maurice Gauthier, of France, 
respectively. 
Other American winners of $1,000 awards 


were Corbett, Harrison & MacMurray, of New 
York, Douglas D. Ellington, of Asheville, N. C., 
and Will Rice Amon, of New York. 


W. KENNETH CLARK 
(1884-1931) 


fy: ) Kenneth Clark, who died October 31st, the 
architectural profession owes a debt of grati- 
tude for his important contribution in raising the 
standards of architectural photography. Mr. 
Clark himself an architect, and who at one time 
was associated with Goodhue, Bacon, Magonigle, 
and Barber, gave up his professional practice 
almost entirely to devote himself to photography. 
Perhaps his best known work was done in asso- 
ciation with Russell Whitehead for the White 
Pine series. 


JOHN F. BACON 
(1876-1931) 


OHN F. BACON, who supervised the work 
of the Waldorf-Astoria Hotel for Schultze 
& Weaver, died suddenly on November 7th. Mr. 
Bacon was a graduate of M.I.T., aid had been 
associated with Warren & Wetmore, Trowbridge 
& Livingston, and Benjamin Wistar Morris. Mr. 
Bacon also supervised construction for the Grand 
Central Terminal. 


ARCHITECTURAL FORUM COMPETITION 


ETAILS of THe Arcuirecrurat Forum 
competition for the design of a new format 
will be found on page 7 of this issue. 


will be found on page 22) 


NOW INDIVIDUAL 


CARPET DESIGNS 


ARE MADE 
when 


the 





carpet 


A portion of 
the new show- 
room in the 
= offices of the 
LS General Fire- 
Proofing Com- 
pany, in New 








York. Note how the “G. F.’”? monogram is inlaid 


in the Collins & Aikman Carpet—and how two 
colors have been joined to give a custom-tailored 
effect and unusual design at the doorway and 
around the broad pillar. Eugene Schoen, Architect. 


laid/ 


ForMERLY, if you wanted a special design in a carpet, 
you had to have it specially woven. And the cost of 
that, in most cases, was prohibitive. With the new 
Collins & Aikman Carpet, special designs are not 
made in the weaving—they are made when the car- 
pet is laid! It is a new decorative medium, giving 
individual, custom-tailored effects, at reasonable cost. 
With Collins & Aikman Carpet you can get 
effects almost as versatile as you could get with 
paint and brush. Inlaid designs, crests, monograms. 
Intersecting angles and planes of color. Special 
borders to harmonize with drapes or wall-tints. 


And all this with never an ugly stitched seam! 


It is soft, quiet carpet, 
with a luxurious, long- 
wearing pile. It comes in 
54-inch widths—and the 
widths are joined on the 
under-side, in a new 
manner, giving an unbroken broadloom appearance 
in rooms of any size or shape. Any number of colors 
may be joined, in an infinite number of designs. 
The carpet comes in a choice of sixteen colors—all 
approved by leading decorators. 

As for the reasonable cost—Collins © Aikman 
Carpet sells at the low price of the old-fashioned strip 
carpet that had to be stitched together. 

You certainly owe it to yourself to know all 
about the Collins & Aikman idea before you buy 
or specify any floor-covering. For complete infor- 
mation, write to Collins & Aikman Corporation, 


25 Madison Ave., New York City. 


Collins & Atkman CARPET 
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On one of 





Americas 


Most Magnificent Estates... 


ONGWOOD, Mr. P. S. du Pont’s home near 

Kennett Square, Pa., is more than an estate— 

it isa permanent exhibit of architectural taste and 

horticultural beauty. Its tropical green houses, 

its Fountains of Versailles, its mammoth organ, 

have made it a mecca for the cultured as well as 
the curious. 


Above is shown the Administration Building, one 
of the many beautiful homes provided for the 
large staff of experts required to tend this vast 
estate. There is no jarring note of “newness” in 
conflict with its naturally beautiful surroundings. 
Much of this mellowness can be laid to its roof 
and the choice of Ambler Asbestos Shingles in 
the new-old ‘““Weathered Effect.” 


Many soft, pleasing colors are available in these 


lasting, rigid shingles of asbestos fibres and cement. 
Fireproof, not merely fire-retardant, they reduce 
insurance costs and eliminate painting, repairs and 
replacements. To the these “‘weathered effect” 
shingles duplicate all the mellow charm of ancient 
henlaniila cedar, but to the elements they present 
an endurance and life that outlasts the house itself. 


You remove roof complaints when you say — 
Ambler Asbestos “Weathered Effect” —in the 
roofing specifications. 


“ “ “ 


Standard colors include Royal Red, Sylvan Green, 
Lindenwold —a mossy green-black — and four 
blended tints of soft autumnal browns known as 
“Rustic Blend.” In addition as many as thirty other 
variations of these shades can be made to order. 


easbey 6 Nattison 
Company 
Ambler, Penna. 
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DUCATION has been defined as that agency 
which will provide an opportunity for 
individual growth and individual development. 
It is the instrumentality which assists the in- 
dividual in living a happy and_ productive 
life. It maintains ideals and sets up purposes. 
It provides for initiative and growth and is 
designed for the service of the social group as 
well as for the service of the individual. World 
developments within recent years have made it 
clear that the social and economic order constantly 
changes. As our social order changes, thus educa- 
tion changes. [Education cannot remain static but 
must be a dynamic force always forging ahead 
with new methods and new aspirations into new 
experimentations. Because of this constant evolu- 
tion taking place in the purposes as well as the 
methods of education, it follows that a similar 
change must occur in the school buildings in 
which the educational program is to be advanced. 
Some of the most striking changes which have 
taken place within recent years in public education 
are connected with the larger numbers of children 
going to school. A few decades ago the high 
school was the institution which selected a rela- 
tively few children from the grades and gave to 
them, because of their peculiar abilities, a training 
which fitted them for the college and university 
world. Compulsory education laws, the attitude 
of the labor interests, and the influences of the 
machine age, have forced more children to stay 
in school during the high school years. At the 
same time, the social order has changed its ideas 
concerning its responsibility of education for the 
masses. A new philosophy of education advanced 
by Professor John Dewey and advocated and put 
into effect by his followers laid down a new 


State.’ Their report on 


charter of human rights. More children in school 
over longer periods of time have thus resulted in 
vast problems for public education. 

What was to be taught these children during 
their school attendance; how to adjust subject 
matter to the needs of all types of children over 
a long range of time; and how to prepare children 
for an economic order in which their specific skills 
might not be required. The answers to these 
pressing questions have by fo means been fully 
secured. The most serious problems of what to 
teach the children of the coming generation and 
for what to train them will continue to stand as 
most significant challenges to society. One may 
rest assured that the education program of the 
next few decades will change very rapidly and 
that the problems of housing this educational 
program will require from the architect even 
greater skill and more devoted attention than has 
been true in the past. 

At all levels the public education program has 
modified its general plan to the degree that plan- 
ning and construction of any school building are 
vitally affected. Only a few years ago our 
elementary schoolhouses were merely nests of 
classrooms, but changes have taken place which 
include a complete reconstruction of educational 
aims and methods from the kindergarten through 
the high school. 

Probably the most significant statement of the 
new objectives in elementary education has been 
prepared by the classroom teachers of New York 
“Cardinal Objectives in 

1Second Report Prepared by the Committee on 
Elementary Education of the New York Council of 
Superintendents, October 1, 1929. Cardinal Objectives in 


Elementary Education, p. 13, University of the State of 
New York, Albany, N. Y. 
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Rosenfell, Courtesy Electrical Research Products Co. 


Elementary Education” states that it is the func- 

tion of the elementary school to help every child: 

1. To understand and practice desirable social 
relationships. 

2. To discover and develop his own desirable 

individual aptitudes. 

3. To cultivate the habit of critical thinking. 

4. To appreciate and desire worthwhile activi- 

ties. 

5. To gain command of the common integrating 
knowledge and skills. 

6. To develop a sound body and normal mental 

attitudes. 

In reviewing these cardinal objectives, it is clear 
that what was once the sole aim of the elementary 
school, namely, gaining command of common 
integrating knowledge and skills, is today consid- 
ered fundamental but not the only part of the 
problem which confronts the elementary schools. 
To secure results in the other fields mentioned, the 
military precision of the classroom must be 
eliminated. The elementary school child must be 
thought of as endeavoring to find himself within 
his own social group. He must learn to adapt 
himself wholesomely and wholeheartedly to his 
environment. He should be given the opportunity 
for expressing desirable attitudes, for thinking 
his problems out by himself, and for participating 
in wholesome social activities. He ought not to 
be sent to the elementary school merely to prepare 
for the future, but he should be given the oppor- 
tunity in the school itself to live a thoroughly 
expressive, contented and worthwhile life. 

It is clear that this kind of an educational 
program can be carried on only with great dif- 
ficulty in the formalized and institutional type of 
classroom which is to be found in so many school 


Activities of first grade 
pupils in a_ Bronxville, 
N. Y., public school. Pri- 
mary school children are 
endeavoring to satisfy their 
individual needs and much 
more equipment is there- 
fore necessary than has 
been needed formerly. Note 
how interested the children 
are in what they are doing. 
Articles with which they 
work require storage space 


buildings. Teachers who are attempting to train 
in accordance with these objectives require 
materials of instruction, of testing, and individual 
use which are far more extensive and compre- 
hensive than were needed in that kind of a school 
where the textbook constituted in large measure 
the sole teaching equipment. 

It is interesting to note that the kindergarten 
first learned to carry out these new principles of 
education. This was probably due to the fact that 
the school tried to make for the young child a 
more easy transition from the home life with its 
many opportunities to the school life with its 
traditional and limited program. It was felt that 
the kindergarten should be a place where sunlight 
entered, where music was played, where oppor- 
tunities abounded for the study of plants and 
birds and fish, and where children might learn the 
“give and take’ of social contacts. Thus, the 
kindergarten in the past has been made the most 
attractive room in the elementary school. It has 
also been that room which has been best adapted 
to teaching needs as well as to pupil development 
and pupil activities. 

A better integration of kindergarten and 
primary grade programs and an analysis of what 
should be taught in the primary grades for chil- 
dren of the ages seven to nine have resulted in 
requiring material for children’s use, such as 
easels, work benches, work materials, animal 
cages, and the like, which have made new demands 
upon teaching space. The modern primary class- 
room is quite unlike the classroom of twenty years 
ago. It recognizes the teacher’s desire to give 
children a maximum number of contacts with 
literature, material things, and animal and plant 
life. It provides a maximum of teaching space so 
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Activities of sixth grade 
pupils in a_ Bronxville, 
N. Y., public school. The 
system started in the first 
grade has been expanded 
to include such activities as 
the making of simple elec- 
trical circuits, block prints, 
pictures, etc. Note the 
grouping of the tables, the 
desks and chairs, also the 
equipment and materials 
which need storage space 





Rosenfell, Courtesy Electrical Research Products Co. 


that a clear space of a 23 x 30 ft. minimum is 
available. Storage spaces abound in the class- 
room, spaces for teachers as well as for children. 
The blackboard is limited in amount. Bulletin 
boards upon which children may display the 
products of their own initiative at heights per- 
mitting the entire class to see, supplant the black- 
board in large measure. Bookcases, magazine 
racks, and library table are developed to form a 
library nook. The teacher is supplied with storage 
cases for the large charts and posters which are 
brought in or which the children make. There 
are also installed vertical files for tests and 
achievement supplies, and storage cases with 
adjustable shelves for the many materials which 
children use in their various activities. The equip- 
ment of the classroom consists of movable desks 
and chairs, or movable tables and chairs, planned 
for both individual use and for grouping as the 
situation demands. As part of the built-in equip- 
ment each pupil is provided with a cupboard or 
nook in which he may keep his own private work 
materials. Even primary rooms take on the aspects 
of a laboratory in which children are actively 
engaged in interesting tasks culminating in 
individual as well as group development. 
Intermediate School Buildings. Grades 4, 5, 
and 6, have not been content with the restrictions 
of bare classroom walls and desks attached to the 
floor. The very nature of the subject matter in 
these grades has changed significantly. Instead 
of studying factual geography and factual history, 
the children of these grades learn about transpor- 
tation or the interdependence of nations, or the 
history, achievements and results of changes in 
communication among peoples. The child is 


being taught to associate the geography of the 
world with his own life. He ts learning to find 
himself among the wealth of materials which 
world geography provides. Thus it goes with the 
other subjects of the curriculum. Again, in the 
classroom, the child is being given the opportunity 
to live a well-rounded, integrated, and good life. 
The color scheme of the classroom, the prepara- 
tion of the room for teacher and pupil materials, 
and the opportunities for bringing the world into 
the classroom through the agency of radio and 
sound picture, are all potent elements affecting 
architectural planning. 

The important objective in all of the grades of 
the elementary school is the development of a 
sound body, and the growth of normal mental 
attitudes. This requires that well sunlighted and 
well ventilated rooms be set aside for play, and 
that these rooms be occupied a significant part 
of the school day so that the money investment 
may bring an adequate return. The demands for 
body development suggest the elimination of base- 
ment playrooms, and of poorly conceived and 
poorly equipped spaces ‘which have in the past 
been designated as playrooms. The program of 
health and physical education requires a large 
school site, at least five acres, for each elementary 
school with special provisions for play for the 
kindergarten children, the primary grade children, 
and the larger children of the fourth, fifth and 
sixth grades. In congested centers the elementary 
school should have a playground on the roof 
where all types of active games may be played 
under complete protection from bad weather 
conditions. No elementary school is complete 
today without its auditorium, its health suite, its 
library and its special rooms for nature study and 
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art. Where the platoon system has been adopted, 
these rooms are provided as a matter of course. 
There is every reason, however, for the inclusion 
of these spaces in all types of elementary schools 
which pride themselves on providing modern 
educational opportunities. 

It should be borne in mind that an attractive 
building with a planned landscaping effect, with 
playgrounds offering play opportunity as well as 
protection from the streets, should be the aim for 
every elementary school. Anything less than a 
building well adapted to its educational purpose 
and one which makes a distinct contribution to 
community development and beauty should not 
leave satisfaction with those who plan. 
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These pictures illustrate the trend in education to create 
a homelike atmosphere. Above is the library in the 
Avery Coonley School at Downers Grove, Ill. Below 
is a first grade room in the Longfellow Elementary 
School at Pontiac, Mich. Childs & Smith, architects 


Junior High School Buildings. The most sig- 
nificant change which has taken place in outlook 
and method in public education is concerned with 
the development and progress of the junior high 
school. Based upon the fundamental philosophy 
of equal opportunity and promoted in terms of 
the universally accepted psychology of individual 
differences, the junior high school has rapidly taken 
the place of the deadly and repetitive seventh and 
eighth grades and has formed a splendid connect- 
ing link between the elementary grades and the 
upper three years of the high school itself. The 
junior high school age is the age of adolescence. 
The educational program for this age requires a 
building on a large site of twelve acres or more, 
with particular emphasis on competitive sport 
areas and special opportunities for the studying 
of nature and agriculture. Brooks and trees, 
flowers and shrubs, and hills and valleys should be 
characteristic of such a site. This intermediate 
type of education should provide for the begin- 
nings of differentiation in pupils’ work, should 
give ample opportunity for social development and 
should make available the workshops and _lab- 
oratories where boys and girls may secure first- 
hand contacts with the developments in our 
industrial and commercial civilization. 

The junior high school has been created for the 
purpose of giving youth confidence in his own 
ability and in his own native powers. The build- 
ing itself should be a structure which adds to the 
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enjoyment and development of its patrons. The 
architectural aim will be symbolic of the age of 
the children attending, of their earnestness of pur- 
pose, and of their intentness upon achieving suc- 
cess. Sunlight and fresh air in open types of 
buildings are to be sought. A maximum of safety 
and the utmost of sanitation should be the aim. 
lire-resistive material of long life should be the 
main materials of construction. Flexibility of 
interior arrangement and the possibility of addi- 
tion should be definitely secured in a_ building 
which should be built not in the ground, but as 
much as possible above the ground level. 

The junior high school has been rapidly taking 
on the characteristics of the more advanced senior 
high school. It requires, in addition to the class- 
rooms, special laboratories for science, household 
arts, industrial arts, commercial arts, and the fine 
arts. Its general service rooms should include an 
auditorium, a cafeteria, an audio-visual studio, 
gymnasium, and library. The administrative 
rooms needed are offices for the principal, for 
teachers, for health service, student activity 
rooms, and frequently offices for deans of girls 
and for the educational guidance department. In 
planning the c'assrooms care should be taken not 
to provide too limited a space, because one of the 
significant problems confronting the school admin- 
istrator is concerned with the size of classes in 
both the junior and senior high schools. Much 
research work is still to be done to discover how 
adequately children learn in large groups as com- 
pared with small groups, and also to ascertain 
whether lessons in appreciation of literature, art, 
and music cannot be given just as successfully 
with groups of 50, 75, and 100 children as with 
groups of 35. This research will have a significant 
effect upon the planning of building spaces. 

Until more definite knowledge is secured, it 1s 
reasonable to expect that each building will have 
a maximum of flexibility for interior arrange- 
ments and that no special rooms will be so 
designed as to prevent use for other than the 
special purpose. Even greater care should be 
utilized by the architect in planning the interior of 
all of the instructional spaces in junior high school 
buildings. Not only should the interior plan and 
decoration of the classroom contribute signifi- 
cantly to the educative processes, but also the 
character, design and decoration of the corridors 
should be considered to add their quota to the sum 
total of human incentive and human learning. 

Each classroom and each special room should 
be p'anned so that the teaching process may be 
carried on with a maximum of ease. Special pro- 
vision should be made for the storage of all mate- 
rials required for teaching. Regular textbooks, 
supplementary textbooks, magazines, charts, paper 
supplies, and many illustrative materials are used 





Eee ePee* 1 8 itr eee a tC BI T-2 CT we 


Magazines 


Cupboards, Suppl y 
8° Books Clos 


\ Blackboard 
Over 


CLASS 
ROOM 
__ 29:6" 


no Oo 
Shelf with 


v 
3 
: 
S 
& 





AN EFFICIENT USE OF SPACE 


A plan of a typical classroom developed by Tooker & 
Marsh, architects, which contains all necessary stor- 
age facilities with a coat room and individual lockers 


in modern teaching. Bookcases, magazine display 
rack, chart and poster cases, teacher files for test 
ing and teaching materials, general supply cases, 
and a storage cabinet for large artic'es are needed 
in each room, Library nooks with storage spaces 
for reference materials should be provided, espe- 
cially in English, social sciences, and similar sub 
jects requiring extensive reference. Above black 
boards and bulletin boards, map and display rails 
should be installed. Whenever possible, window 
she!ves with cabinets underneath should be pro 
vided. A lavatory is needed in many special 
classrooms. 


High School Buildings. Dr. Thomas H. 
Briggs of Teachers College, Columbia University, 
in the 1930 Inglis lecture* given at Harvard, 
called secondary education in a democracy “a 
great investment” and analyzed at great length 
the problems confronting the high schools of this 
country and their aspirations. This lecture 1s 
exceedingly well worth reading for any architect 
who is attempting to plan a high school building; 
in fact, its reading is worthwhile to any citizen 
who desires to secure an appreciation of what our 
public high schools have failed to do and are pro- 
posing to do. 

The aims of the high school have been very 
clearly set forth by national groups spending many 
hours in discussion and conference. The seven 
objectives—the development of student health, 
the command of fundamental processes, the 
inspiration and knowledge for worthy home mem- 
bership, the beginning of vocational aspirations 
and participation, the development of proper citi 
zenship, the worthy use of leisure, and the creation 
of worthy character—are universally accepted as 


*Briggs, T. H. Inglis Lecture 1930. Harvard Uni 
versity Press, 1930. 
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fundamentals in high school development. For 
the purpose of attaining these ends, public high 
schools cannot be mere recitation rooms with a 
few laboratories and one or two large spaces for 


the congregation of groups. The school must be 
planned with the purpose of creating the most 
democratic institution in our midst. It must serve 
all kinds of students and offer an abundance of 
opportunities for establishing responsibilities in 
students and for securing universal participation 
in a well-rounded life, as well as appreciations for 
the finer things that life affords. Skill and 
knowledge must be imparted in certain funda- 
mental processes and include such fields as the 
languages, mathematics and commercial arts. 
There must be provided every opportunity for 
recognizing the fact that people in society work 
as individuals and that, therefore, the school itself 
must tend to give individual guidance and assis- 
tance. Exploration into the major fields of human 
activity should be encouraged and the program 
for guidance should be sufficiently extensive to 
prevent the thwarting of ambitions of no indi- 
vidual. The architect who would build a school 
after the functional concept will do well to 
become thorough!y conversant with the writings 
of such men as L. V. Koos*, A. J. Inglist and H. 
C. Morrison.® 

In planning classrooms, the beauty of the sub- 
jects taught and its inspirations may well be 
drawn out of the architectural setting of the class- 
room itself. It may not be possible in every school 


*Koos, L. V. The American Secondary School. Ginn 
and Company, 1927. 

‘Inglis, A. J. Principles of Secondary Education. 
Houghton Mifflin Co., 1918. 
_5Morrison, H. C. The Practice of Teaching in the 
Secondary School. University of Chicago Press, 1931. 
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The setting of the class- 
room itself is often a stim- 
ulus to a more genuine 
interest in the subject 
which is being taught. The 
illustration is of a Latin 
room in the Jackson High 
School, Jackson, Mich. 
Childs & Smith, Architects 


to reproduce a Roman Forum for Latin classes, 
or an Elizabethan theater for instruction in 
Shakespeare, or to surround each mathematics 
room with pictures of the history of mathematics. 
There ought, however, to be the possibility of 
expressing classroom individuality to a far 
greater degree than is to be found in most schools. 
The interesting development in special classrooms 
for high schools has been proceeding with such 
rapidity that the near future may make all rooms 
special in nature. In no sense should such special 
rooms be developed to prevent use during the 
entire school day. The content, however, of all 
teaching subjects is being refined and expanded to 
such a degree that every classroom agency must 
be utilized as a medium of instruction. Given the 
proper classroom setting every teacher should be 
able to secure classroom results far beyond those 
that result where the teaching process must over- 
come the deadening effects of unattractive, un- 
adorned and poorly planned classrooms. 

In the high school, as in the junior high school, 
very definite efforts are being made to solve prob- 
lems related to the size of classes. Without doubt, 
many types of classes will increase in size. Espe- 
cially will this be true of classes where broadening, 
exploratory, and zsthetic aims are being sought. 
American history taught in connection with 
speeches by national characters brought by radio 
into classrooms and large assembly rooms, Euro- 
pean economic conditions portrayed through sound 
and picture showing present-day conditions, and 
vocational guidance outlined by having workers in 
special activities pass on the screen before the 
student body, indicate changes in the approach to 
high school teaching. Such changes will vitally 
affect building planning. 
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Not only will an auditorium of large size be 
required, but small rooms seating 100 to 125 for 
audio-visual, dramatic and inspirational presenta- 
tions must be included in such buildings. Even 
the auditorium stage has begun to change its 
nature because stage activities are being tied up 
with student production of scenes and equipment 
so that large work spaces for this purpose have 
become essential. 

The laboratories in the past have been planned 
very frequently in terms of college tradition. 
Even the college lecture room has been handed 
down to the high school without reason. The 
elimination of lecture rooms, a more active par- 
ticipation by students in the work of the labora- 
tory, the use of visualization equipment as a 
substitute for many laboratory experiments, and 
more comprehensive instruction covering the 
science fields are aspects of the instructional pro- 
gram which affect building planning. 

Only recently so-called model housekeeping 
apartments were included in the household arts 
department. For example, the folly of incorpor- 
ating model household arts apartments has been 
frequently pointed out by teachers who find no 
way in which these spaces may be utilized for 
class purposes. The household laboratories for 
cookery, and for clothing, should be planned to 
reproduce home conditions and at the same time to 
provide for group activities. Here the highest type 
of architectural skill is constantly challenged. The 
architect who seeks aid in this field should read 
“Buildings and Equipment for Home Economics 
in Secondary Schools” as written by Dr. Melvin 
Brodshaug*. Industrial arts shops will more and 
more take on the characteristics of industry so 
that boys may work not in the world of make- 
believe but in the world of reality. 

Gymnasium facilities should be provided in 
abundance not that students may have one or two 


_*In press. Bureau of Publications, Teachers College, 
Columbia University, 1931. 





Press room in the Ottawa Hills High School, 
Grand Rapids, Mich. H. H. Turner, Architect 


hours a week of gymnasium instruction, but that 
four hours a week in this field of physical develop- 
ment may be allotted to each student. Locker and 
shower space, too frequently planned as an after 
thought or cramped into a congested space, is only 
sufficient in amount when its area equals or 
exceeds that of the gymnasium floor itself, Music 
rooms, large in size, and soundproofed from the 
remaining part of the building, libraries planned 
in conformance with the detailed standards of the 
American Library Association, and art rooms 
expressive of the achievements of man in this 
field, are types of spaces which give opportunity 
for real architectural planning. 

The administration of a high school building 
has become more and more complex. Because 
of constant curriculum changes, the statistical 
analysis of students’ work, the psychology and 
vocational guidance attention to individuals, the 
care spent in the health and social guidance of 
both girls and boys, the administration suite takes 
on a new character. It not only is the office of the 
principal but it is the combination of spaces 
where principal, research worker, vocational 
guide, psychology assistant, and the dean of girls 
or boys may work as a team for the successful 
development of human individuals during one of 
the most crucial periods of their lives. The social 
program of the school, the student activity work, 
and the teacher student conferences demand build- 
ing spaces for their successful expression. Thus, 
the high school student body teeming with aims 
and ambitions, and forging forward in the crea- 
tion of a new generation of human activities, 
furnishes the opportunity for architectural plan- 
ning which recognizes the true place of our sec- 
ondary school in the social order. Large sites, 
with ample playground, buildings in which teach- 
ers and students may equip themselves for real 
achievement, and building interiors inspiring 
individuals toward success are the essential 
criteria for architectural planning. 


Photo Art 


Cooking room of the John Deere Junior High School 
at Moline, Ill. William H. Schulzke, Architect 
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PLANNING FOR 


MULTIPLE USE 


Multiple use of rooms through flexibility in planning BY 


is an important factor in keeping school construction 


JAMES O. BETELLE 


costs low. From his wide experience, Mr. Betelle has 


drawn many interesting conclusions, and points out 
here several methods of intensifying the use of space 


N recent years building costs have become so 
high and the demand for public instruction so 

great that there has been a severe strain upon the 
public purse to provide proper school building 
accommodations. In many localities school build- 
ings, for one reason or another, have not been 
provided as they should have been. To provide 
the necessary additional school building accommo- 
dations various methods have been adopted: the 
erection of new buildings, the more intensive 
utilization of existing buildings, changes in educa- 
tional programs, and the multiple use of class- 
rooms. 

When school building costs were low a number 
of years ago, school room space could be used 
with a liberality which is impossible at the pres- 
ent time. Rooms for which there were only lim- 
ited uses could be, and were, left idle part of the 
time. Classrooms could be reserved for the spe- 
cial use of individual teachers, which meant they 
would be vacant one or two periods each day. 
There also could be pupil accommodations in labo- 
ratories, shops, domestic science departments, and 
similar rooms which were unused a portion of 
each day, if there were not sufficient classes in 
those subjects to use the rooms all the time. 

The progressively high building 
forced the school authorities to a different point 
of view, and have made them use their buildings 
They began to realize that edu- 


costs have 


more intensively. 
cation was a business proposition and that they 
owed it to the tax-payer to make the greatest pos- 
sible use of their buildings, just as a business man 
owes it to the stockholders to use his factory to 
the greatest possible extent. 

It is sometimes said that the architect is not 
particularly interested in how intensive a use is 
made of the building which he designs after it is 
completed. But the architect who understands 
enough of the fundamentals of educational admin- 
istration to be able to show the school board ways 
and means of taking care of more pupils, with 
less space, is surely rendering a valuable service 
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to his client. An architect designing an industrial 
plant would know the routine and processes of 
production to be carried out in the factory, and 
would route the raw material through the build- 
ing in such a way that the least amount of space 
would be occupied and there would be no retrac- 
ing of steps by the unfinished goods. He would 
make every effort to lay out the building so that 
there would be maximum production, a maximum 
of use for all equipment, and a minimum of waste 
and effort. This is expected of an architect han- 
dling industrial work, and school boards have just 
as much right to expect a similar type of service 
from the architects designing their school build- 
ings, so that the architect not only has to know 
building design and construction but also educa- 
tional routine as well. 


Flexibility in Use. When a survey is made 
of the use of existing school buildings it almost 
always shows that a greater number of pupils 
could be accommodated in them and still more 
could probably be accommodated with certain 
minor alterations in the building or in the equip- 
ment. For example, the auditorium may be used 
only in the morning for fifteen minutes of chapel 
exercises and for one or two other periods during 
the day, and possibly some days not at all. It is 
now realized that in order to justify the expense 
of an auditorium which costs anywhere from fifty 
to seventy-five thousand dollars, it must not only 
be used for assembly purposes but also by several 
classes at a time during each period of the day. 
The auditorium is suitable for any subject which 
can be taught in groups, such as singing, visual 
instruction, English, dramatics, etc. Three classes 
of 35 each could easily be accommodated in an 
auditorium. This immediately increases the num- 
ber of pupils the school can accommodate. 

It is in the smaller high schools that the great- 
est difficulty in proper utilization of the building 
is encountered. A high school for less than 500 
pupils is an uneconomical unit, yet the architect 
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is often called upon to design a high school for 
200 pupils or less. There are usually just as many 
subjects taught in a small high school of 200 pupils 
or less as there are in a building accommodating 
2,000 pupils. In the smaller building it will be 
difficult to use special classrooms for all of the 
periods unless special attention is given to mak- 
ing their equipment flexible. With the small num- 
ber of pupils in a school there is not the chance to 
use the building so intensively as in a large school 
where there are many classes available at differ- 
ent times and of different sizes to use the other- 
wise vacant rooms. Classrooms with highly 
specialized equipment, suitable for only one pur- 
pose, will cut down the general use of the rooms 
for other purposes and thereby probably reduce 
the total capacity of the school. 

The architect can be expected only to design 
and erect a well planned building and it is then up 
to the educators to make proper use of it. It is 
essential that the architect be familiar with the 
ways in which a school building can be made to 
work to maximum capacity, and that he under- 
stand the educators’ point of view. It is to be 
assumed that the architect is familiar with archi- 
tectural problems and building practice, but if 
(in addition to this) he understands school man- 
agement and equipment and can talk in the 
language of the educators, and understands their 
problems, he then promotes good will for himself 
and establishes confidence in his service. 


Elements of Intensive Use. There are three 
elements which make for greater use of a school 
building. First is proper layout of the plan. As 
suming that a building is properly planned, the 
second thing that makes for its intensive use 1s 
suitable equipment—equipment which can be used 
when necessary for more than one purpose, by 
which means the classroom, if not always in use 
for the purpose originally planned, can be used tor 
other purposes. The other element is the educa 
tional program. To make up the program for a 
high school and keep all of the teachers and rooms 
busy all of the time in the many different activ 
ties, is very much like solving a jig-saw puzzle. 
If enough time and trouble are spent in arranging 
the many parts or classes, everything can be made 
to fit in properly, but it takes time and patience 
to do this. 

The old or traditional school program is not so 
difficult to arrange as the modern platoon pro 
gram. In the traditional scheme there is a home 
room for each class, and when these home rooms 
are all in use many of the special rooms are 
vacant, and vice versa. In the platoon program 
scheme it is the aim not only to use the home class- 
rooms but also the special rooms as nearly all of 
the time as is possible, which means that the 
laboratories, the auditorium, the gymnasium, the 
shops, etc., are busy at all times. In a platoon 
system, 25 to 30 per cent more pupils can be 
accommodated than in the traditional program. 





The English room in the Jackson High School, Jackson, Mich., Childs & Smith, architects. The room has been 
designed primarily as a setting for the study of English literature and may also be used for play rehearsal, 
public speaking, music and art work. The stair leads to a room used for costume design and special work 
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Richard Averill Smith 


The Forest Avenue Grade School at Glen Ridge, N. J., Guilbert & Betelle, architects, has been planned to give 
the maximum of use for a variety of purposes. The classrooms may be adapted to any number of subjects, 
and the assembly hall may be used as a public auditorium or as an instructional space for special subjects 
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Multiple Use of Rooms. Another element 
entering into the intensive utilization of the school 
building is the multiple use of rooms. It is very 
difficult to use intensively a high school designed 
to accommodate 200 pupils, or less, because of 
the many special rooms required, which cannot 
be used all the time during the day for the par- 
ticular purpose for which they were designed, due 
to an insufficient number of pupils. By putting 
in the proper kind of equipment, suitable for mul- 
tiple use, a special room may be used at different 
times for different purposes. For instance, a sin- 
gle laboratory can be used for chemistry, physics 
and biology, if the proper equipment is provided. 
There can be a combined cooking and sewing 
room, combined auditorium and gymnasium, and 
some schools, especially in the Middle West, have 
combined the auditorium, gymnasium and cafe- 
teria. A cafeteria lunch room, if used only for 
lunch purposes, is one of the least used rooms in 
a school and is often one of the largest and most 
costly rooms. This represents a _ considerable 
waste as far as economy in use is concerned. 
Lunch rooms in many schools, where arrange- 
ments have been made so that the kitchen and 
serving counter can be quickly closed off, are used 
as study halls or libraries, for special conference 
purposes, sometimes for sewing, and for any pur- 
pose where a flat-top table with chairs can be made 
to serve as equipment. This duplicate use of the 
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lunch room helps to justify the expense of includ- 
ing it in a school plant. 

Teachers’ rest rooms, which are vacant much 
of the day, can be used also as medical inspection 
rooms. The superintendent of schools’ office suite 
can be combined with the board of education 
meeting rooms, which are used only a few times 
a month. Mechanical drawing and free-hand 
drawing rooms can be combined, and if there are 
still vacant periods, this room could be further 
used for a regular classroom. Mechanical drawing 
is sometimes taught in the manual training room 
by placing the drawing board on a multiple ser- 
vice workbench with drawing-board facilities. Still 
further utilization of the shop is sometimes 
obtained by using it and the pupils in the mainte- 
nance and repairs of the local school buildings. 
The smaller the school enrollment, the greater the 
necessity for flexibility in use, if the principles of 
specialized public instruction are to be carried out, 
and if subjects such as dramatics, classroom work, 
socialized recitations, etc., are all to be carried on 
in the same room. 

These cases of multiple uses of rooms and 
equipment may not be ideal, but they are possible 
and are carried out in various parts of the coun- 
try. Small communities cannot afford high schools 
and other adequate school facilities unless they 
are willing to justify the expense by reducing the 
number of rooms required to a minimum and to 
use these rooms for many purposes and during 
every school period. 


Working Capacity. It is realized that no 
school building can be used to 100 per cent of its 
capacity ; that is, it is not possible to put a child 
in every seat in every classroom, in every station 
in the gymnasium, shops, and laboratories, and in 
the various special rooms—all at the same time. 
Many schools operate only on a 50 or 60 per cent 
efficiency basis, and if the school is operated on a 
basis of 80 per cent of its maximum capacity 
when all seats and stations are counted, it is about 
all that can be hoped for. Classes vary in size and 
all rooms cannot be exactly full all the time. A 
room may have two or three more pupils than can 
be accommodated, or a few less; then again there 
may be too many pupils for one class and too 
few for two classes, which means that two rooms 
have to be used at reduced capacity. 


Pupil Capacity. The term “pupil capacity,” as 
used by the educator and the architect, often 
varies, and the different points of view are not 
thoroughly understood by both parties. The super- 
intendent of schools thinks of the capacity of the 
building as its working capacity, whereas the 
architect usually thinks in terms of its maximum 
capacity. The working capacity is equal to about 


80 per cent of the maximum capacity, but if seats 
or spaces which may accommodate pupils are not 
used, they are nevertheless paid for and enter 
into the cost of the building. Therefore, in speak- 
ing of the capacity of the building, it should be 
made clear whether we are thinking of the work- 
ing capacity or the maximum capacity, and the 
architect, in arriving at cost per pupil, or cubic 
foot space per pupil, always speaks in terms of 
maximum capacity. 

Possibly an illustration of an accepted method 
of computing pupil capacity of a high school 
building might be in order: 


ine bin ans-6s 60 6c ways 0 390 
Bookkeeping Room ................. 40 
T VRCWIE BOOED one ccc c ccc senses 25 
SINE < sid Kida dncdscsdupewns 20 
Domestic Science and Household Suite. 30 
PE Cis en dabanc cites censeed 24 
Biology Laboratory ........... a ae 24 
Chemistry Laboratory ............... 24 
PN CIE vo ure ooo eo ea didinans 24 
EE ic ain b 695. 40 6 90a be w.08 24 
Mechanical Drawing Room 20 
Manual Training Room 24 
Gymnasium 60 x 80 ft................ 60 
Au@itessam 55 GD ft........cccseces 60 
Maximum Pupil Capacity............ 789 
Working Pupil Capacity ............. 631 


This figure represents the number of pupils 
the building will probably accommodate 
working under normal capacity—80 per 
cent of the maximum capacity. 

Cubage of Building............ 1,110,000 

Cubic foot space per pupil.......... 1,406 

(1,110,000 + 789) 

The number of cubic feet per pupil is one of 
the architect’s important units of measure. It has 
been found in a series of buildings that grade 
schools average from 800 to 1,000 cu. ft. per 
pupil, junior high schools 1,000 to 1,200 cu. ft. 
per pupil, and high schools from 1,200 to 1,500 
cu. ft. per pupil, with gymnasium and audito- 
rium, all depending upon whether they are rather 
complete schools or whether they contain only 
the minimum requirements with these rooms. 

The cost of a high school building, exclusive 
of architect’s fee and equipment, can be quickly 
and approximately arrived at by multiplying the 
maximum pupil capacity by 1,500 cu. ft. per 
pupil, and this product by the local construction 
cost per cubic foot. 


Community Use of Schools. It is impor- 
tant that the school system of a community have 
the moral as well as the financial support of the 
citizens and taxpayers of the community. Nat- 
urally, every family desires the best school accom- 
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Courtesy R. A. Fife Corp. 


A laboratory room in the White Plains High School, 
White Plains, N. Y., Starrett & Van Vleck, architects, 
which may be used for chemistry, physics, or general 
science and also as a classroom for any or all of these 
subjects. The special equipment usually makes plan- 
ning for multiple use a necessary economical measure 
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The stage of the field house in the Lincoln High School, Wisconsin Rapids, Wis., Childs & Smith, architects, 
may be shut off from the gymnasium and used as an auditorium, dance hall, study hall, or instructional space 
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modations for its children, and in most cases is 
willing to pay a share of the cost. If school 
buildings were designed with some provision for 
community activities, this share would be more 
cheerfully borne. By using the building for com- 
munity activities, the intensive utilization of the 
building is increased for the reason that these 
community activities in a great majority of in- 
stances take place outside of school hours and, 
of course, the more hours the building is in use 
each day, the more the cost of the building is 
justified to the community. Different cities make 
different provisions for the community use of 
their buildings; many of them use the schools 
for polling places on Election Day, and all of 
them use the auditorium for political meetings, 
charitable and civic entertainments, community 
choruses, etc. The kindergarten is sometimes 
used for parent-teachers’ meetings, the sewing and 
cooking rooms and shops for adult education 
along these lines, the gymnasium for community 
basketball games and adult physical training, the 
swimming pool for the teaching of swimming and 
community uses, and the play court is used by 
the local children and Boy Scouts. All of these 
uses promote the good will of the community 
toward the school, lower the costs of education, 
and provide recreational possibilities for leisure. 
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GREAT NECK HIGH SCHOOL, GREAT NECK, L. L., N. Y. 
GUILBERT & BETELLE, ARCHITECTS 


NINE SENIOR HIGH SCHOOL BUILDINGS 
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BASEMENT FLOOR PLAN 


GREAT NECK HIGH SCHOOL, GREAT NECK, L. L., N. Y. 
GUILBERT & BETELLE, ARCHITECTS 
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A GENERAL VIEW OF THE SCHOOL 


EXTERIOR: The Colonial character of the building was decided upon as being 
in harmony with the history and earlier architecture of the community. The walls 
are of red brick, with limestone trim, and the roof is of green slate. The windows 
are of wood, double hung 


INTERIOR: The corridors and stairs have glazed-brick wainscoting, plaster 
walls and ceilings. For most of their length the corridors are lined with lockers. 
The classrooms, library, administrative offices, etc., have plaster walls, chestnut 
trim, and maple floors. Corridor floors are of concrete. Toilet rooms have tile 
floors and walls, and metal toilet partitions. The building is heated by direct steam 
radiation, and ventilated by unit ventilators; the controlled cut-off system permits 
heating of the library, auditorium, and cafeteria independently of the balance of 
the building 


COST AND CONSTRUCTION: The building is of fireproof construction, with 
solid brick walls, concrete floor slabs and steel framework over the large spans 
of the auditorium and gymnasium. The non-bearing partitions throughout are of 
terra cotta. Total cost, exclusive of land and architect’s fee, was $907,000, or 
1,905,000 cu. ft. at 4644 cents per cu. ft. 


GREAT NECK HIGH SCHOOL, GREAT NECK, L. I., N. Y. 
GUILBERT & BETELLE, ARCHITECTS 
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COMMUNITY HIGH SCHOOL, NORMAL, ILLINOIS 
LUNDEEN, HOOTON, ROOZEN & SCHAEFFER, ARCHITECTS 
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United 


EXTERIOR: The walls are of variegated buff brick, stipple textured, with trim of light 
buff cast stone. Spandrels are of cast cement, finished in copper green. Horizontally 
pivoted steel sash are used for the windows. The roof is of a built-up asbestos composition 


INTERIOR: All walls are sand finish plaster, except those in the gymnasium, which are 
cream color pressed brick. Floors in classrooms, study halls, administrative offices, etc., 
are of olive green mastic; in stair systems and corridors, the floors are of gray and black 
terrazzo, with wainscoting of gray terrazzo. Trim throughout is natural finish white oak. 
A direct radiation steam heating system is used, with separate thermostatic control in 
each room, and automatic control of the ventilating system, which consists of a fan blast 
system in the school proper and auditorium, and unit heaters in the gymnasium. One of 
the two study halls is separated from the library only by a glass partition, permitting one 
teacher to supervise both the library and the study hall. The other study hall serves as a 
lunch room during the noon hour 

COST AND CONSTRUCTION: The building is constructed on a poured concrete 
foundation, and with the exception of the roof, which is of wood construction, is entirely 
fireproof. A bar joist, concrete slab system is used for the floor construction. The walls 
are of face brick with hollow tile backing. Total cost including architect’s fee, equipment, 
grading, walks, drives, planting, and athletic field, was $254,771.72, or 27 cents per cu. ft. 
for 949,000 cu. ft. 


COMMUNITY HIGH SCHOOL, NORMAL, ILLINOIS 
LUNDEEN, HOOTON, ROOZEN & SCHAEFFER, ARCHITECTS 
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COMMUNITY HIGH SCHOOL, NORMAL, ILLINOIS 
LUNDEEN. HOOTON, ROOZEN & SCHAEFFER, ARCHITECTS 
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HERBERT HOOVER HIGH SCHOOL, SAN DIEGO, CALIFORNIA 
T. C. KISTNER & CO., ARCHITECTS 
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HERBERT HOOVER HIGH SCHOOL, SAN DIEGO, CALIFORNIA 
T. C. KISTNER & CO., ARCHITECTS 
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Mott Photos 


EXTERIOR: The walls are of steel troweled 
stucco, light buff in color. The roof is part 
composition and part red Mission tile 


INTERIOR: Floors are of concrete in public 
areas, maple and composition tile in others. The 
walls and ceiling are of sand finished gypsum 
plaster with pine trim in all but first floor corridor 
and offices, which have mahogany trim. Walls 
and ceiling of auditorium and ceilings of library 
and corridors are acoustically treated. A steam 
vacuum return heating system is used, with a 
univent in the auditorium 


. 


COST AND CONSTRUCTION: The building 
is of steel and concrete frame construction on a 
concrete foundation. Interior bearing walls are of 
hollow terra cotta. Completed in 1931, the total 
cost of the building was $615,183, or 206,062 cu. ft. 
at 2934 cents per cu. ft. 





HERBERT HOOVER HIGH SCHOOL, SAN DIEGO, CALIFORNIA 
T. C. KISTNER & CO., ARCHITECTS 
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©. PRINCI PAL’ ! | 
7.TEXT BOOKS J EXTERIOR: Sand dashed light buff stucco 


8.DRESSING — is used for the walls, red Mission tiles and 
composition for the roof. The windows are 
wood casements 


INTERIOR: All floors are of maple, and the 
walls and ceilings are of sand finished gypsum 
plaster with pine trim 


COST AND CONSTRUCTION: The 
foundation is concrete, and the building is of 
wood frame construction with a structural tile 
veneer. Interior bearing walls are of 4-in. hol- 

FLOOR: PLAR . 4 alert ws low terra cotta tile. Sanitation and drainage 
—— - are supplied by septic tanks. Total cost, 
including the shop building, was $48,682, at 23 
cents per cu. ft. 





UNION HIGH SCHOOL, SAN JUAN CAPISTRANO, CALIFORNIA 
T. C. KISTNER & COMPANY, ARCHITECTS 
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JUNIOR-SENIOR HIGH SCHOOL, DANVERS, MASS. 
CHARLES G. LORING, ARCHITECT 


ed wee Ee Rh 4 $1 °* FMB ABC EIT: EC. ee se FOR U M 659 





_- a ee 
arcane eeteneneieeeeteeatinn emeentemmenen tepeememmiemmenernaemeem tment ee ee a ee 





THE 





Upper Part 
of 


Gymnasiums 


= 3 a OE SOS cs 


Book Keepg | laboratory i lecture laboratory | laboratory} Class 
Room || Room 
| | i 


kydvsboua7s 


- ' 
aUyrmmnastum 


Boys 


SECOND FLOOR PLAN 


Class 
Room 


FIRST FLOOR PLAN 


JUNIOR-SENIOR HIGH SCHOOL, DANVERS, MASS. 
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GENERAL: This building is one of two which together form a junior-senior high school 
group, containing every facility for an educational center of this type. Besides the com- 
mon gymnasium contained in this building and the auditorium which is contained in the 
other, the only other common facility is the heating system. The floor plans on the 
opposite page are for the senior high school unit only, which is connected with the junior 
unit by an enclosed bridge 


EXTERIOR: The design, chosen to conform with the traditions of the locality, has been 
executed with red shale brick walls, buff limestone and granite trim and wood framing 
and finish in the cupola and wrought iron railings. The windows, with the exception of 
the steel sash in the gymnasium, are of wood, double hung. The roof is built up and 
finished with tar and gravel 


INTERIOR: The interior walls are finished in salt glazed brick with acoustical tile 
ceilings in special rooms. The floors are covered with linoleum tile throughout 


CONSTRUCTION: The building is of the semi-fireproof type with a reinforced concrete 
and granite foundation and a bar joist and wood framed floor construction. Heat is 
supplied by a steam system and ventilation from unit ventilators. The drainage system and 
sanitary lines discharge into a concrete septic tank. The school was completed in January, 
1931, and contains 1,458,000 cu. ft. The cost was 34.2 cents per cu. ft., the gross cost being 
$498,419 which included $284,179 for the senior unit and $214,240 for the junior unit 


JUNIOR-SENIOR HIGH SCHOOL, DANVERS, MASS. 
CHARLES G. LORING, ARCHITECT 
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FAIRPORT HIGH SCHOOL, FAIRPORT, N. Y. 


O. W. & H. B. DRYER, ARCHITECTS 
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A GENERAL VIEW OF THE SCHOOI 


GENERAL: Although designated as a high school, the building is almost a consoli- 
dated school in that space is provided on the first floor for seventh and eighth grade 
classes, the high school division occupying the entire second floor. The basement will 
be sub-divided in the future into a gymnasium, classrooms, a lunch room, and a kitchen 


EXTERIOR: The exterior is finished in a warm gray, rough textured brick trimmed 
with light gray limestone. The windows are generally of double hung wood sash except 
those in the auditorium. The roofing is of a built-up type 


INTERIOR: The general interior treatment is of sand finished plaster with oak trim. 
The wall and ceiling surfaces have been painted a warm tan throughout. The building 
is heated by warm air with a forced ventilation system 


CONSTRUCTION: The school is of fireproof construction throughout, with a rein- 
forced concrete foundation, reinforced concrete floors which utilize the pan system and 
solid masonry walls of hollow tile finished with face brick. No special features of con- 
struction have been used and the building contains no special provision for either sound 
or heat insulation. It contains 1,250,000 cu. ft. and was constructed at a cost of 30 
cents per cu. ft., or a total of $375,000 


FAIRPORT HIGH SCHOOL, FAIRPQRT, N. Y. 
O. W. & H.-B. DRYER, ARCHITECTS 
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FAIRPORT HIGH SCHOOL, FAIRPORT, N. Y. 
O. W. & H. B. DRYER, ARCHITECTS 
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FIRST FLOOR PLAN / 


LINCOLN HIGH SCHOOL AND FIELD HOUSE, WISCONSIN RAPIDS, WIS. 
CHILDS & SMITH, ARCHITECTS 
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MUSIC ROOM 


LINCOLN HIGH SCHOOL AND FIELD HOUSE, WISCONSIN RAPIDS, WIS. 
CHILDS & SMITH, ARCHITECTS 
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SECOND FLOOR PLAN THIRD FLOOR PLAN 


COST AND CONSTRUCTION DATA 


The entire building is of reinforced con- 
crete construction, with exterior walls of 
brick, and stone trim. The floors and roof 
are of reinforced concrete, the latter be- 
ing insulated with masonite. Steel win- 
dows and frames are used throughout. 
Floor finishes are terrazzo in the corridors 
and other public spaces,-linoleum in most 
of the classrooms, and tile in other areas. 
Corridor walls have glazed brick wains- 
coting, and hard finish plaster walls. The 
heating system is of the low pressure 
steam vacuum type, and ventilation is sup- 
plied by fans after the air has been fil- 
tered. The total cost of the building, in- 
cluding all fixed and movable equipment 
and the architect’s fee, was $585,800, or 
1,997,829 cu. ft. at 29.3 cents per cu. ft. 


The building was completed in 1931 
BASEMENT FLOOR PLAN 





LINCOLN HIGH SCHOOL AND FIELD HOUSE, WISCONSIN RAPIDS, WIS. 
CHILDS & SMITH, ARCHITECTS 
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MAIN ENTRANCE 


FAIRFAX HIGH SCHOOL, LOS ANGELES, CALIFORNIA 
JOHN PARKINSON AND DONALD B. PARKINSON, ARCHITECTS 
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FIRST FLOOR PLAN 





FAIRFAX HIGH SCHOOL, LOS ANGELES, CALIFORNIA 
JOHN PARKINSON AND DONALD B. PARKINSON, ARCHITECTS 
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A GENERAL VIEW OF THE SCHOOL 


EXTERIOR: The school is an interesting example of a problem in which the 
conservation of ground area was not important and in which athletic facilities 
are provided outside the academic area. The design, characterized by the archi- 
tects as “Medieval Sicilian Arabo-Normano,” is carried out in painted common 
brick with precast cement and tile trim with double hung windows of painted 
wood. The roof is of red clay tile 


INTERIOR: The walls are of sand finished plaster and natural concrete with 
a cement wash finish. Floors are of maple except those in the corridors which 
are of reinforced concrete with a cement finish. The entrance rotunda as well as 
the auditorium has been built of concrete with the natural surface untouched. 
The auditorium roof is supported by decorated wooden trusses built up of solid 
pieces, the main chord being a single piece 16 in. x 24 in. x 70 ft. The panels 
between the trusses are acoustically treated 


COST AND CONSTRUCTION: The building is of semi-fireproof construc- 
tion with common brick and reinforced concrete walls. The corridors and stairs 
are built of reinforced concrete but the floors are framed with wood. The heat- 
ing system is oil-fired, with direct steam radiation for classrooms and a ventilation 
system for the auditorium. The structure contains 2,858,000 cu. ft. and was built 
at a unit cost of 20 cents per cu. ft., or a total of $575,000 


FAIRFAX HIGH SCHOOL, LOS ANGELES, CALIFORNIA 
JOHN PARKINSON AND DONALD B. PARKINSON, ARCHITECTS 
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FAIRFAX HIGH SCHOOL, LOS ANGELES, CALIFORNIA 
JOHN PARKINSON AND DONALD B. PARKINSON, ARCHITECTS 
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EXTERIOR: The walls are of rough textured stucco, painted light tan, 
and all ornamental features are of caststone. Mixed colored tile is used 
on the roof, and all windows have steel sash, of the projected type in the 
classrooms and of special design elsewhere 


INTERIOR: The troweled plaster walls are painted light gray. A con- 
tinuous metal wainscot in the corridors is formed by the steel lockers, 
which are painted olive-green. The corridors themselves are day lighted 
by means of glazed classroom doors, and by continuous transoms above 
the lockers. The ceilings are painted, but not plastered. All floor finishes 
of vestibules, corridors and toilets are of adamantile, a local product. 
Other floors are mastic. Heating is supplied by a steam system, with 
wall radiators in classrooms, and floor radiators elsewhere 

COST AND CONSTRUCTION: The building has a reinforced con- 
crete skeleton, the ground floor having a cinder fill, and the upper floors 
being of removable pan construction. Exterior bearing walls are of 
cement tile, and interior of clay tile. The flat roof construction is of the 
insulated concrete slab type, and the pitched roof is framed in concrete, 
insulated and covered with double wood sheathing. Gross cost was 
$704,000, or 2,454,000 cu. ft. at 28 cents plus per cu, ft. 


MURPHY HIGH SCHOOL, MOBILE, ALABAMA 
GEORGE B. ROGERS, ARCHITECT 
PERKINS, FELLOWS & HAMILTON, ASSOCIATE ARCHITECTS 
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FIRST FLOOR AND PLOT PLAN 


A—-AUDITORIUM (SEATING CAPACITY 1,200) F-—BIOLOGY BUILDING 


B—DOMESTIC ARTS BUILDING 
C——CAFETERIA 
D——-ADMINISTRATION BUILDING 
E—-MANUAL TRAINING BUILDING 


G 





PROPOSED SWIMMING POOL 


H—PROPOSED GYMNASIUM 
I—PROPOSED CLASS ROOM BUILDING 
J—PROPOSED CLASS ROOM BUILDING 


K——PROPOSED COLONNADE 





MURPHY HIGH SCHOOL, MOBILE, ALABAMA 
GEORGE B. ROGERS, ARCHITECT 
PERKINS, FELLOWS & HAMILTON, ASSOCIATE ARCHITECTS 
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MURPHY HIGH SCHOOL, MOBILE, ALABAMA 


GEORGE B. ROGERS, ARCHITECT 
PERKINS, FELLOWS & HAMILTON, ASSOCIATE ARCHITECTS 
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BELOW, AUDITORIUM 
Tebbs & Knell Photos 





MURPHY HIGH SCHOOL, MOBILE, ALABAMA 
GEORGE B. ROGERS, ARCHITECT 
PERKINS, FELLOWS & HAMILTON, ASSOCIATE ARCHITECTS 
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THE BRONXVILLE SCHOOL, BRONXVILLE, N. Y. 
HARRY LESLIE WALKER, GUILBERT & BETELLE ann HARRY LESLIE WALKER, ASSOCIATED 


ARCHITECTS 


GENERAL: This building contains facilities for elementary, junior high school and high school students. 
The plan is worthy of study in that it achieves almost complete segregation of the activities of the various 
school units and at the same time allows for the common use of the important special spaces. The fourth 
floor occupies the central portion of the building only and contains a large cafeteria and kitchen 


DESIGN: Although the two end wings were planned by Guilbert and Betelle with Harry Leslie Walker 
associated two years before the central portion was built, the design is of a uniform character throughout the 
building. It is executed in a dark red, rough textured brick, laid with smooth gray joints and trimmed with 
limestone. The roof is of variegated slate, sea green in color. Windows have painted wood sash 


INTERIOR: In the interior the classroom floors are of wood, those in the corridors being linoleum. The 
walls and ceilings are of plaster, unpainted. Those in the play rooms and gymnasium are of glazed brick 


CONSTRUCTION: The building is of semi-fireproof construction on a concrete pile foundation. The cor- 
ridor, gymnasium and auditorium floors are framed in reinforced concrete, those in the classrooms with wood 
joists. The two wings of the building have brick bearing walls and the central portion is framed with steel. 
Heating is from a steam vapor system with unit ventilators in the classrooms. The building contains 2,641,000 
cu. ft. and cost 56.3 cents per cu. ft. or a total of $1,488,000 
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A SUBURBAN CONSOLIDATED SCHOOL 
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THE BRONXVILLE SCHOOL, BRONXVILLE, N. Y. 
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IS THE NEW SCHOOL NEW? 


LTHOUGH our general impression may be 
the school building is largely standardized, 
the moment we go below the surface we find that 
it is actually subject to rapid change and the new 
school becomes a fascinating study. The new 
purposes and methods of teaching are already 
having pronounced effects on the building which 
is to house these activities,—and more are coming. 
The most significant change in recent years is 
that in the objectives of education. This is brought 
out very clearly in the article by Dr. Engelhardt 
in this issue. The statement of the objectives of 
education as formulated by the teachers of New 
York, which he quotes, is a revelation to many 
who have not followed closely the recent develop- 
ments. The change from the ideals of the “little 
old red schoolhouse,” with its emphasis on the 
three R’s, to the concept of education as a means 
to a better adjustment of the individual to his 
social and economic life in later years, is of 
the utmost importance to those who will plan 
the buildings for the education of the coming 
generation. 


An understanding of these new purposes and 
new methods, many of which are of course experi- 
mental at this time, will fire the imagination of 
school designers and will produce buildings differ- 
ing radically from those which have been erected 
even during the past few years. This vista of 
new solutions to the school problem as opposed 
to a cut and dried standardization is both a chal- 
lenge and an opportunity. It necessitates a more 
intensive study on the part of architects and their 
closer cooperation with educational authorities. 
The aims and teaching methods of the school and 
the present and future possibilities, must be thor- 
oughly discussed before even the most preliminary 
sketches are made. The school problem is no 
longer that of providing a “10-room school like 
that in District Number 5.” The entire contents 
of this Reference Number emphasizes this fact. 
It will serve its purpose well if it proves a stimu- 
lant to constructive thought and a source of infor- 
mation for the practical working out of the school 
building problem—a problem that is ever and 
increasingly new. 


HOUSING, TO THE FRONT AND CENTER 


F all problems challenging architects today, 
that of housing takes precedence. It takes 
precedence because it is universal in its interest, 
whether we consider it from an economic, socio- 
logical, political or esthetic point of view. From 
the economic side, the “frozen assets” represent- 
ing residential mortgages constitute one of the 
most troublesome factors in the present depres- 
sion. This has been recognized by the Adminis- 
tration and a plan has been devised in an attempt 
to relieve the situation by the formation of a 
Home Loan Discount Bank somewhat along the 
lines of a Federal Reserve System. The purpose 
of this proposed banking system is to allow banks 
holding mortgage paper to discount qualified 
mortgages up to 50 or 60 per cent of their face 
value. Only 25 or 30 per cent of the sound 
appraisal value of the property would be avail- 
able in such rediscount loans. The Home Loan 
Discount Bank would not, on its own account, 
make mortgage loans to home builders but would 
act through the already established channels for 

such financing. 
It is hoped that such a bank will stimulate home 


building by making available large funds for the 
financing of housing. Certainly in its present form 
it would be of inestimable value to all banks now 
embarrassed by large holdings of first mortgage 
paper which cannot be liquidated. If the new 
system became operative, such banks would be 
in a much better cash position and could, if they 
chose, make new real estate loans for housing. 
In their present state of mind, however, they 
might prefer to remain in a liquid position or to 
use the funds thus liberated for investments that 
might promise higher profits than mortgage loans. 
Unless the new system is so devised as to make it 
obligatory to invest in new construction work the 
funds liberated, the benefit to housing may not 
be so enormous as is contemplated. “Once burned, 
twice shy” is as true of bankers as of school chil- 
dren. Through the proposed system, relief to the 
lending institutions is assured. It is equally im- 
portant that distinct provision be made for the 
passing on of the benefits to new housing projects. 

The plan for the establishment of the home 
loan discount bank, since it involves the use of 
federal money, must be submitted to Congress. 
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This will necessarily mean some delay, and also 
brings up the political aspects of the housing 
problem. 


The study of housing by the government is not 
limited to the economic aspects although these are 
the most widely stressed as being strongest in 
their appeal. A comprehensive conference has 
been called to meet in Washington on December 
2nd to consider the whole subject of “home build- 
ing and home ownership.” Committees have been 
appointed and have been studying all phases of 
housing. At the conference, reports will be pre- 
sented on design, on large-scale housing projects, 
on reconditioning and modernizing, on interior 
furnishing, equipment, etc. The published reports 
should be a great stimulus to the general interest 
in housing as well as a mine of information and 





definite suggestion to architects, builders, con- 
tractors, decorators, loan agencies, insurance com- 
panies and others so vitally involved in finding 
solutions for the many problems in housing. It 
is sincerely hoped that they will provide more 
than inspiration and information. Only insofar as 
they provide plans for direct action will they be 
effective. Recommendations and reports have a 
faculty for remaining just that. If housing is to 
lead the country out of the slough of despond the 
reports on large-scale housing, on design, and on 
financing methods deserve our closest attention. 
As architects are taking a leading part in the for- 
mation of the reports and recommendations, so 
also must they devote their subsequent efforts 
with renewed vigor to forcing definite action, or 
their previous work may prove largely in vain. 


OUR COLLABORATORS ORGANIZE 


RCHITECTS have frequently collaborated 
with the professional interior decorators, 
making use of their specialized knowledge and 
their ability to deal with the particular problems 
of the interior of the building and its furnishings. 
But more than once architects have been puzzled 
by the operating methods of the business side of 
interior decoration. It has been difficult some- 
times to determine when the decorator was serv- 
ing in a professional capacity as an artist, and 
when he was serving as a dealer in fabrics, furni- 
ture and other merchandise. 

For years the architect has, through the Code 
of Ethics of the American Institute of Architects, 
eliminated all financial interest in the construction 
work as such, or in the sale of building materials. 
It is evident that the various practices which have 
grown up like Topsy in the field of interior dec- 
oration in these respects were not satisfactory 
either to the decorators, the architects or the 
clients. The leaders in the profession of interior 
decoration, therefore, have recently formed the 
American Institute of Interior Decorators for the 
purpose of elevating the standard and standing of 
its members to gain for them the confidence and 
high regard of the public. The A.I.I.D. has to 
this end formulated a code of ethics recently pub- 
lished in Interior Architecture and Decoration. 

The code has many interesting features, for it 
is both like and unlike the code of the A.I.A. 
For instance, qualification for membership has 
three aspects: Education, Experience and Finan- 
cial Responsibility. The qualification of Financial 
Responsibility is of special interest. It takes up 


mm * ARC BR. EC Tae aah 


the matter of payment for services by the client 
and stipulates that the “client is to be advised of 
the system of charges when he requests service.” 
How much misunderstanding and litigation could 
be avoided if it were stipulated that architects 
should advise in writing of their system of charges 
when first dealing with a client. The obligations 
of the decorator to the client are no less definite 
comprising four rules which stipulate that the 
decorator shall submit definite specifications, shall 
supervise all work, shall “advise the client rightly 
regardless of personal profit,” and shall “assume 
all responsibility for errors caused by indefinite 
clauses and improper execution of contracts.” The 
relation of the decorator to the trade and to other 
decorators is made specific, as are also the obliga- 
tions of the client to the decorator and the rules 
for the methods of work in the practice of interior 
decoration. 

We welcome the newly formed American Insti- 
tute of Interior Decorators into the fellowship of 
professional organizations and wish it every suc- 
cess in its splendid undertaking. We hope that it 
will send to every architect an outline of its pur- 
poses and work and its excellent code of ethics. 
We feel sure that this new organization will do 
much to insure the best kind of collaboration 
with its professional confreres in the production 
of buildings functionally efficient, economically 
sound and esthetically satisfying. 


Sint Alloa 


EDITOR. 
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AN ANALYSIS OF SCHOOL PLANNING 


BY 


ARTHUR B. MOEHLMAN 


PROFESSOR OF EDUCATION 
UNIVERSITY OF MICHIGAN 


NY study of school plant plan efficiency must 
be approached from the standpoint of plan 
purpose. Briefly, the public school plant is a 
physical means of satisfying a social need. It is one 
of the major agencies in the facilitation of the 
instructional process for both child and adult. The 
public school plant has no meaning or function 
apart from this primary purpose. 

A public school plant has two functions: (a) 
to develop in permanent form the best architect- 
ural expression of curricular needs at the time of 
construction, and (b) to be an inspiration to both 
the child and the community. The primary essen- 
tial of the school plant is to act as an efficient 
agency in the educational process. The second 
essential is to determine the most economical 
manner of translating this purpose into physical 
form. This functional approach to the problem of 
plan efficiency is essential if we are not to be un- 
duly influenced by the always dominant question 
of economy, popularly conceived and expressed 
as “money cheapness.” All architects are aware 
that an initially cheap product may prove finally 
to be very expensive; on the other hand, faulty 
educational designing or unwarranted architect- 
ural extravagance also may result in an expen- 
sive product. Both extremes should be avoided. 

Architects and educators are quite familiar with 
certain extravagances in school plant construction 
that are commonly justified because “the commu- 
nity demands these things.” The question that 
naturally arises is: can both physical efficiency 
and economy in planning be secured if the 
primary consideration—meeting instructional re- 
quirements—is adequately satisfied? The answer 
is simple. Instructional needs in the majority of 
school plants erected today are determined sub- 
jectively. The dead hand of tradition, the fancied 
requirements of individual teachers, or principals, 
the architect’s desire, the superintendent’s desire 
to build monuments, and the fancied popular de- 
mand determine building needs rather than the 
direct translation of the entire instructional pro- 
gram. As soon as the objective study of curricular 
activities—the size of class and the method of 


administration—is considered with respect to 
space requirements, the traditional method of 
planning becomes untenable and real economy 11 
basic plan design may be achieved. 

Since the primary function of the school plant 
is to meet instructional need, the first essential in 
planning is to secure the maximum instruction- 
space-efficiency. After that it is the architect’s 
function to develop the most economical physical 
expression of these needs. In any study of the 
efficiency of a school plan both factors must be 
given careful consideration. 


Types of Physical Efficiency. The physical 
efficiency of a building must be judged primarily 
with respect, first to the proportion of instruc- 
tional area to total area; second, by how well it 
satisfies the criteria of instructional need, and 
third, the relationship of physical envelope to 
volume. To meet the needs of instruction a build- 
ing should be efficient in: (a) flexibility, to permit 
easy physical adjustments to changing curricular 
activities; (b) expansibility, to provide economi- 
cally for possible future extension; (c) safety, or 
freedom from hazards to life either through fire 
or panic, demanding traffic area efficiency’, and 
adequate exits from rooms; (d) health require- 
ments, adequate natural and artificial lighting, san- 
itation, and ventilation ; (e) use, and (f) location. 
Use efficiency is the ratio between absolute and 
working capacity’, and the actual daily use of this 
working capacity. 

The physical efficiency of a building may be 
further considered from the standpoint of 
material and construction, maintenance and oper- 
ation. While these elements are not of primary 
importance to instruction they are nevertheless 
closely related to efficiency of instruction since 
they directly affect school costs. The material 
construction efficiency of a building is expressed 
in the cost of maintaining the building at its orig- 

* Traffic area efficiency is considered as the ratio be- 
tween the instructional area and the area devoted to cor- 
ridors, stairways, and entrance halls. 


2See THe Pustic ScnHoot PLANT Procram, Chapter 
IV, p. 149. 
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“H” TYPE 


Instruction-Space-Efficiency 0.451 

Physical-Envelope-Efficiency 7.08 

Instruction-Envelope-Efficiency 3.19 
This type of plan obviously does not lend itself to 
economical design in terms of this particular prob- 
lem. Limited by the factor of adequate orientation, 
it was impossible to secure a well-designed plan. 
The attempt to arrange the specific facilities re- 


inal efficiency. It is best expressed by maintenance 
efficiency, which is the ratio between erection cost 
and annual costs. Annual cost includes repairs 
necessary to maintain the plant at its original 
physical efficiency. Operating efficiency may be 
determined by actual costs in relation to adopted 
standards. It is complicated by variables in con- 
struction, mechanical efficiency, personnel, and 
use’, 


Instruction-Space-Efficiency. This is con- 
sidered as the relation between total area of a 
building and that portion available for instruc- 
tional purposes. In general practice the immediate 
efficiency of a plan is now so determined. The 
mere allocation of 50 or 60 per cent of the total 
space to instruction does not mean necessarily 
that all rooms are the proper size, nor that they 
are properly lighted, ventilated, located, or effi- 
ciently used. An efficient and economical basic 
design may be very inefficient in the execution of 
details. For comparative purposes, it may be 
assumed that at least in all open plans it is possible 
to satisfy these criteria after the basic distribution 
of space has been made. 

The ratio of instruction-space-efficiency can be 
~ 3 Maintenance and operating efficiency is treated in the 


fourth volume of the series on Pustic Schoo, PLANT 
OPERATION AND MAINTENANCE. 
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quired by the problem resulted in much waste 
space. This does not mean that the “H” plan is 
inherently an expensive and extravagant design; it 
merely indicates that unavoidable orientation de- 
ficiencies can be overcome only in a large building. 
The only conclusion that may be safely drawn, 
then, is that the “H” plan tends to be uneconomical 
except for very large buildings 


determined by dividing the instruction space area 
by the total floor area. 


1.5.A. 


TA. = Instruction-Space-Efficiency 
The ratio thus secured is only a gross measure’. 


Physical-Envelope-Efficiency. This may 
be expressed in terms of building units, a variety 
of which have been used for this purpose, includ- 
ing both the cube and area. These two factors 
considered together furnish a good index of effi- 
ciency. Area is best expressed as shell area; i.e., 
the sum of the areas of the outside walls, and all 
floor areas. The ratio of physical efficiency will be 
expressed in the number of cubic feet of building 
secured for every square foot of shell area. 

Volume . 
Sah Acc = Physical-Envelope-Efficiency 

Instruction-Envelope-Efficiency. The in- 
struction-envelope-efficiency of a school plant may 
be considered as the product of the ratios of instruc- 
tion-space-efficiency and_physical-envelope-effi- 
ciency’. Both factors are given equal weight. 

° The efficiency of actual use is discussed in THE 
Pustic ScHoot PLANT ProcraM, Chapter IV, pp. 127-32. 


* These studies were prepared for Pustic ELEMENTARY 
ScHoot PLANT and may be studied in this book in relation 
to many other factors impossible of consideration here. 
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“E” TYPE 


Instruction-Space-Efficiency 0.454 

Physical-Envelope-Efficiency 7.64 

Instruction-Envelope-Efficiency 3.47 
The “E” plan is very common, in which it is usual 
to find both the gymnasium and auditorium cen- 
tered on the rear elevation with the classrooms in 
the lateral wings. Under practical conditions, where 
the size of the building and the slope of the site 
indicate the desirability of this type plan, it is 
possible to get higher ratios than indicated here. 
Like the “H” plan, the “E” type is one that may 
be used successfully with buildings larger than the 
one considered. The greatest weakness of this type 
is the factor of orientation. If the lateral wings are 
given east and west exposure, then the main ele- 
vation must be oriented north and south. This 
might be overcome to some extent if the plan 
were placed at an angle to major compass points 


Question may be raised with respect to the val- 
idity of equal consideration. Arguments might be 
made that instruction-space-efficiency is worth 
more than mere equality in relation to physical- 
envelope-efficiency. There may be truth in this 
contention. At the present time, however, it is 
impossible to state objectively what the actual 
weighting of the instructional factor should be in 
relation to the physical factor. Weighting the 
instructional factor by two, in conformance with 
extreme opinion in this field, would mitigate 
seriously against plan efficiency, because the factor 
of poor physical design would be much under- 
valued in the final product. On the other hand, it 
may be argued that these two factors, in terms of 
scientific planning, are quite evenly balanced. It 
was an earlier contention that, after satisfying 
instructional needs, it is necessary to design the 
physical plant as efficiently as possible in terms of 
these instructional requirements. From this point 
of view each of the ratios have an equal value in 
determining  instruction-envelope-efficiency. In 
view, therefore, of the absence of a valid objective 
means of weighting the instruction-space-effi- 
ciency in relation to physical-envelope-efficiency, 
both are assumed to be of equal value. 


Plan Types. Instructional facilities, devel- 
oped into building plan types, may be classified as 
(a) closed plans and (b) open plans. Closed plan 
types may include the solid square or rectangle, 
and the hollow square or rectangle. The closed type 
may be either solidly built up or may have interior 
light courts. In this type a number of rooms have 
inside light, facing a court, or overhead light if 
the court is used for large capacity rooms. Open 
plan types take their name from the letter they 
most nearly represent and are classified as T, L, 
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I, U, E, and H plan. Open plans are so named 
because all of the rooms receive direct outside 
lighting. 


Comparison of Plan Types. Ly setting up 
the following theoretical problem, it was possible 
to make a fairly accurate computation of the rela- 
tive efficiency of different plan combinations for 
elementary schools. 

The selected capacity was 1,120 children, with 

a semi-departmentalized form of organization, 

and 40 children to a class, except the kinder- 

garten. The building was to be the two-story 
type, with flat roof and no basement. The re- 

quired facilities were: 2 kindergartens (22 x 30 

ft.) ; 1 kindergarten service wnit (22 x 15 ft.) ; 

19 classrooms (22 x 30 ft.) ; 4 toilets (22 x 15 

ft.); 1 teacher's rest room (22 x 30 ft.); 1 

storage unit (22 x 15 ft.); 12 ft. ceilings; 12 

ft. corridors; and heating area underground ; 

42,350 cu. ft. Corridor lockers were considered 

as built into the breather wall. 

Each building was developed physically in ac- 
cordance with the same standards and dimensions. 
Unit construction was identical in every case, the 
single variable being shape or form of plan. The 
results of the comparison are shown in the follow- 
ing table, type H having the lowest efficiency and 
type T the highest. 


Practical Application. In applying the in- 
struction-envelope-efficiency formula to existing 
plants a different problem was created. In the 
theoretical study it was possible to reduce all 
plants to the single variable of shape. Eight exist- 
ing plants were chosen for measurement® in which 


8 These data may be found in THe Pustic ELEMENTARY 
ScHOOL PLANT. 
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THE SOLID RECTANGLE 


Instruction-Space-Efficiency 0.422 
Physical-Envelope-Efficiency 8.39 
Instruction-Envelope-Efficiency 3.54 


The size of this plan, with its accompanying large amount of waste space, resulted 
from the problem requirements of placing the large capacity units, the auditorium 
and gymnasium, in the center of the plan. From the instructional standpoint the 
basic defects of the plan are more vital than the rating developed in this instance. 
The lack of provision for economical expansibility, orientation defects, and the over- 
head lighting of the gymnasium and auditorium are serious weaknesses. The high 
P-E-E is expected, since the closer a plan approaches a cube, the higher the 
envelope efficiency. In general, it is not a desirable type 


216 °°- 
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STAGGERED “U” TYPE 


Instruction-Space-Efficiency 0.480 
Physical-Envelope-Efficiency 7.74 
Instruction-Envelope-Efficiency 3.72 


This plan represents a variation from the conventional “U” type, secured by placing 
the large capacity units at an angle upon the front elevation. Such practice is often 
employed when it is necessary to place the building on a triangular site. The I-S-E 
might have been higher if a longer extension of the “U” and a foreshortening of the 
main axis had been permitted by the problem, an arrangement that would also have 
improved the orientation of classrooms. This is not considered a type for common 
use, but one designed to meet unusual site conditions. In general, it is somewhat 
less efficient than the “U” type, due to the space in the outside angles between, 
main axis and lateral wings 
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THE SOLID SQUARE 


Instruction-Space-Efficiency 0.455 
Physical-Envelope-Efficiency 8.41 
Instruction-Envelope-Efficiency 3.83 
The Solid Square Plan is frequently recommended 
to boards of education because of its economy of 


construction. Auditorium and gymnasium were 
placed in the center and assumed to be lighted by 
skylights. Under field conditions the waste space 


the educational designing had been carefully de- 
veloped for a specific curriculum. In this com- 
parison, however, a number of variables were 
present that could not be controlled. These in- 
cluded: shape, size, height, orientation, and root 
(flat or pitched ). 


Summary of Relative Efficiencies 


Type I-S-E P-E-E I-E-E 
H 0.451 7.08 3.19 
E 0.454 7.64 3.47 
The Solid 

Rectangle 0.422 8.39 3.54 
Staggered 

U Type 0.480 7.74 3.72 
Solid 

Square 0.455 8.41 3.83 
U 0.503 7.65 3.85 
I 0.496 7.747 3.85 
L 0.506 7.86 3.98 
Zz 0.506 7.86 3.98 


Closed Plans. Two closed plans, practically 
square, showed an instruction-envelope-efficiency 
of 4.295 and 4.275. While essentially the same 
plan, the one with the lower rating was not orig- 
inally planned for expansion beyond 1,140 capac- 


would probably be absorbed into units for storage 
and room extensions. Although it is infrequently 
done in practice, the main corridors were extended 
from one end to the other, because safety require- 
ments demand that a child standing at any point 
in a building may see either an exit or a stairway. 
Although the Solid Square has a high P-E-E, the 
value is more than balanced by the low I-S-E 





ity. To make the additions and complete the 
square, it was therefore necessary to add extra 
corridor space which accounts for the difference. 
The theoretical rating of the square plan was 
3.83. The variables of height and size (1,840 
capacity) must be given consideration in this 
comparison. The conclusion that may be drawn 
with respect to this type is that the square building 
may be designed educationally to rate high with 
respect to instructional space and its shape will 
give the highest physical-envelope-efficiency of 
any plan. The obvious disadvantages of lack of 
expansibility, inside lighting, and orientation must 
weigh very heavily against any closed type. 


U-Plans. Two U-buildings with exactly the 
same capacity resulted in an instruction-envelope- 
efficiency of 4.743 and 4.351. The difference in 
this case was due to a pitched roof on one build- 
ing and a flat roof on the second. Given the same 
perimeter, the addition of a pitched roof will 
result in a higher physical-envelope-efficiency® 
In this case the ratios were 9.68 and 8.78, or a 


* Practically, however, the flat roofed building is 
cheaper in total construction cost. The attic space is 
relatively cheap cubage and increases the ratio of cubic 


feet of volume to square feet of shell area. 
. 
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Like the “E” plan, the “U” type 
is well adapted to rectangular 
sites. In terms of the problem, it 
was developed with the large ca- 


° pacity units on the east and west 
$ axis in order to provide the best 
orientation for classrooms. There 
is a minimum of waste space 
here, and, as will be noted in the 
t  “L” and “T” plans, the maxi- 
Suna Cdene’ mum instructional units can be 
served by a minimum of corridor 
ss} | J |s*s° A It of i ; 
pace. As a result of its open 
ness, the elongation produces a 
low P-E-E; but a high I-E-E 
and a low P-E-E is a good build- 
ing ratio. In general, the “U” 
plan is a good one, the only se- 
rious objection being that in 
_ practice it offers the same diffi- 
ea] Sime 
, tion that was displayed in the 
*Seconn Froor: “E” plan 
“U” TYPE 
Instruction-Space-Efficiency 0.503 
Physical-Envelope-Efficiency 7.65 
Instruction-Envelope-Efficiency 3.85 
Le of. 2690 - 
_ 84 S a 
t 
5 ' In this example of a very popular 
0 type, the instructional facilities 
7 by have all been oriented on the 
% main axis, and the large capacity 
} t units placed at one end at right 
angles to the main axis. The “L” 
type can be criticized from only 
one standpoint, and that is that 
the large units are not centered 
to secure their more efficient ad- 
ministration. It lends itself well 
to orientation, waste space is 
> fears ewe for]e [cea low, and economical expansion is 
possible. This plan is of equal 
standing with the “T” plan, the 
latter being the centering of 
*SEcoOND Fioor- auditorium and gymnasium 
“L” TYPE 
Instruction-Space-Efficiency 0.506 
Physical-Envelope-Efficiency 7.86 
Instruction-Envelope-Efficiency 3.98 
ARCHITECTURAL *S FORUM? DECEMBE R 
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“I” TYPE 
Instruction-Space-Efficiency 0.496 
Physical-Envelope-Efficiency 7.77 


Instruction-Envelope-Efficiency 


difference of 0.90 in favor of the pitched roof. 
The theoretical index of 3.85 is considerably 
lower than the practical. As pointed out, however, 
this was due to the nature of the problem which 
called for perfect orientation of all classroom 
facilities. In actual practice the U-plans neglect 
this factor and at least one wing has north and 
south orientation. Apart from difficulties in orien- 
tation, the U-plan is inherently a good one. 


T-Plans. The T-plan which with the L-plan 
rated highest, theoretically was low with re- 
spect to the other six buildings. The instruction- 
envelope-efficiency was 3.747 and 3.719. Although 
the buildings were of the same size and shape, one 
had a pitched roof over part of the building and a 
flat roof on the other. The result, as in the case 
of the U-plan, is reflected in the physical-enve- 
lope-efficiency ratios of 8.20 and 8.14. The theo- 
retical efficiency of this type was 3.98, somewhat 
higher than the practical findings. Again, the 
reason is not difficult to find. In the theoretical 
consideration the building was designed specifi- 
cally as a T-plan. In the building actually meas- 
ured, the plan shows a long corridor -between 
gymnasium and auditorium on the base of the 
T-plan. The purpose of including this corridor 
was to make possible the ultimate expansion of the 
T into an H-plan. If the future connecting corri- 
dors were eliminated and the large units re- 
designed on the rear elevation, these T-plans 
would rate high. 


E-Plan. The E-plan is high in instruction- 
envelope-efficiency, rating 4.495, exceeded only by 
the U-type. The theoretical rating was 3.47. Build- 
ing size in the problem as pointed out was not 
adapted particularly to the E-plan which is essen- 





This type represents the simplest of the open 
plans, and is strongly favored by the Nation- 
al Education Association. Where site condi- 
tions permit, it is favored because it can be 
oriented perfectly. The “I” plan may be de- 
veloped with the large capacity units cen- 
tered, and in efficient size up to 2,000 capac- 
ity. In this case, common practice was fol- 
lowed, the large units being placed at each 
end of the building. As the ideal in instruc- 
tional space and orientation is approached, 
the basic plan becomes more expensive to 
construct. Had the large capacity units been 
centered, the corridor space would have been 
reduced, and the plan would have received a 
higher rating 


tially a large building type. Again, it was necessary 
to provide for perfect orientation while the prac- 
tical application neglects this factor. In addition 
the practical example is a three-story building 
with respect to the central part of the main eleva- 
tion. The presence of all for these variables, 
particularly size and orientation, easily accounts 
for the difference between the type theoretically 
and the chosen existing building. 


Mixed Type. A one-story building furnished 
a mixed plan type. Half of the structure was a 
closed plan with light courts, and half consisted 
of long parallel wings. The instruction-envelope 
efficiency was 4.034 due chiefly to a very high 
rating with respect to instruction-space-efficiency. 
The physical-envelope-efficiency was 7.39, the 
lowest of the eight buildings considered. This is 
accounted for by the large perimeter in relation to 
the cubage. The difference in physical-envelope- 
efficiency between two buildings of practically the 
same size in which the only variables are shape 
and height is seen strikingly in comparison with 
the E-plan. In the one-story type the school dis- 
trict received 7.39 cu. ft. for every square foot of 
shell area and in the E-type, 8.78 cu. ft. for every 
square foot of shell area. 


Plan Type Summary. Due to many factors 
the matter of determining absolutely the most effi- 
cient elementary school plan type with respect both 
to instruction-space-efficiency and physical-enve- 
lope-efficiency is a difficult one. Such study must 
be conditioned upon the ability to make the com- 
parison on a single variable. Setting up a specific 
problem, in this instance a building size of 1,120 
capacity and adapting all plans to that problem 
indicates that certain types are more efficient than 
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others in terms of the problem size. It also shows 
that, considering the factors of flexibility, expan- 
sibility, and orientation certain plan types must be 
preferred. On the other hand, the investigations 
pursued indicate the certain plan types are 
adapted to small and medium sized buildings 
while others are more efficient when capacities of 
1,800 or greater are involved. 

The judging of existing buildings involves 
variables that must be considered and equated 
before it is possible for such comparisons to have 
real validity. Thus the U- and E-plans in practice 
rated higher than the T-plan in the theoretical 
problem. In each of these plans the factor of 
orientation was disregarded and, unless orienta- 
tion is given weight, the actual rating would stand. 
The same factors may be pursued through each of 
the other building plans and the major differences 
between the theoretical and practical in this prob- 
lem is the presence in one of at least four discern- 
ible variables as opposed to a single variable 
the theoretical findings. Considering all of these 
facts it is possible within the obvious limitations 
of the problem to make certain generalizations 
with respect to plan types. 

Closed plans, especially the square and rectan- 
gular, because of the factor of shape, rate high in 
physical-envelope-efficiency. By efficient planning 
they can also in any specific case rate high in 
instruction-space-efficiency, resulting in good in- 
struction-envelope-efficiency. They do, however, 
lack expansibility, outside lighting for all rooms, 
and are deficient in orientation. Despite a possible 
high instruction-envelope-efficiency, which meas- 
ures only certain physical factors, they must be 
judged negatively in terms of expansibility, 
lighting and orientation. 
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“T” TYPE 


Instruction-Space-Efficiency 0.506 


Physical-Envelope-Efficiency 7.86 


Instruction-Envelope-Efficiency 3.98 


It will be noted that the same efficiency ratios ob- 
tain for both the “T” plan and the “L” plan, the 
only difference in value being, as has been pointed 
out, that in the “T” plan, the auditorium and gym- 
nasium have been centered. All classrooms have 
east and west orientation, and the large capacity 
units north and south. If it is desired, expansion 
is simply a matter of converting it into a “H” type 
plan, the only change required being the separa- 
tion of the gymnasium and auditorium by a corri- 
dor. For this particular problem, and for all 
problems similar, the “T” plan is to be preferred 


Open plans are divided into two classes: those 
that lend themselves efficiently to planning with 
small'®, moderate, and fairly large sizes and those 
that are adapted primarily to very large structures. 
The I, U, L, and T types fall in the first group 
and the E and H types in the second group. There 
are no fundamental difficulties in orientation with 
the I, T, L, and H types. The U and E plans pos- 
sess certain inherent orientation problems difficult 
to overcome and the closed plans, unless they can 
be placed at an angle to the cardinal directions, 
rate lowest in this respect. 

In general, other factors being equal, the I, T 
and L plans are preferred in elementary school 
plant construction. Practical field conditions in 
many instances make it impossible to achieve the 
ideal building type and the problems must be 
solved by the method of the best fit. In practically 
every case, however, it is possible to avoid the use 
of the closed plans. In terms of the theoretical 
assumptions, the summary of rank order rating of 
two-story elementary plan types is as follows: 








Type Rank Order 
Physical- | Instruction- | Corridor | Physical- 
Efficiency | Efficiency Ratio |Instruction- 
Efficiency 
T 3 1 1 1 
L 3 | ] ] 1 
I 5 4 5 3 
U 7 3 ] 3 
Solid Square 1 6 8 5 
Staggered U 6 5 4 6 
Solid rectangle 2 9 9 7 
E 7 7 6 8 
H 9 8 7 8 


“Small buildings, under 800 capacity; medium sized 
buildings 800-1,200 capacity; large buildings 
capacity, and very large buildings, over 1,800 capacity. 
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FROM EXPERIENCE | 
WITH SCHOOL BUILDING COMMITTEES 


JOHN J. DONOVAN 
AUTHOR OF “SCHOOL ARCHITECTURE” 


HE ever passing caravan of souls contribut- 

ing to the welfare of their fellow beings as 
members of boards of education is truly a medley 
of human nature, a cross section of which would 
introduce the banker, the farmer, the merchant, 
the former school teacher, the housewife, the 
lawyer, the laborer, the hotel bus driver, and 
even the architect. Just how the architect man- 
aged to get aboard is still a mystery. No matter 
who composes the board, and no matter whatever 
else they may be, it has been my experience that 
boards of education are honest, earnest and con- 
scientious. 

The architect’s most important relation with a 
board of education is generally during the first 
contact; for then it is that perhaps he is to be 
or not to be the architect. If he is capable and 
understands the problem and the board, dealings 


after employment are not difficult but friendly. 


But it is the first contact that counts. 

All boards, while functioning according to law, 
proceed very much alike in their acts but not al- 
ways so in their deliberations or impressions. 
They are good buyers in that they are good lis- 
teners until they have warmed up to the man and 
his subject. Board members, as a whole, are lay- 
men, generally unfamiliar with the technical 
problems or architecture, engineering and edu- 
cational planning. Consequently, they are prone 
to disregard distinctions and differences. Seldom 
do they have the time and more often lack the 
inclination to investigate the accomplished work 
of the architect, or to visit his office and observe 
his organization which produces the instruments 
of service. 

The most unfortunate predicament an architect 
can create for himself, and the one which event- 
ually proves to be most embarrassing to his cli- 
ents, is to under-estimate the final cost of the 
building, or to over-state the quantity of building 
that can be produced with the available funds. It 
jeopardizes the progress of education, it is poor 
sportsmanship, and worst of all it is a handicap 
to a good name among a man’s professional col- 
leagues. It would be far better for the architect 


to admit openly that he intends to build as cheap- 
ly as possible, that quantity takes precedence over 
all else, and that an Act of God may sustain the 
structure as well as destroy it. 

Very few school districts are provided with 
sufficient funds to attain the ultimate fulfillment 
of their needs and requirements. The require- 
ments in school building projects, in fact in 
nearly all cases, exceed the appropriations. The 
architectural problem is to make the money go as 
far as possible without jeopardizing safety, sound 
construction, and the use of the proper materials. 
It is the worst form of economy to build cheaply. 
I firmly believe that the cost of maintenance 
should be even more firmly implanted in the 
minds of members of boards of education and 
building committees than the first cost, because 
maintenance cost is perpetual and the hardest ex- 
pense to meet. 

A prevalent absurdity with many boards of 
education in making their choice of an architect 
is to invite a number of them to appear before 
them for fifteen or twenty minutes and demon- 
strate their fitness for the work. It is pernicious, 
as well as distracting and confusing. It usually 
develops into competition of gab-fest, embarrass- 
ing to a man with any finer sensibilities. I won- 
der if any member of a board of education would 
adopt such a method of engaging a doctor or a 
lawyer to perform a valuable service? The pro- 
cedure followed is very much like that followed 
in purchasing school supplies. In the latter case, 
however, the school supply salesman has _ his 
products before them so that they may follow as 
he points out the finer points of each article. He 
can demonstrate this and that feature, and it is 
not difficult for a Board to form a reasonably 
good judgment and make a satisfactory choice. 
jut what a difference in dealing with the archi- 
tect whose services until produced and finished 
are unseen, intangible and almost abstract! Draw- 
ings, perspectives and data are carried through 
the door unfolded and out again, drawings and 
data which are highly technical are often mean- 
ingless to the board member. 
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Very often a board will ask an architect if he 
will guarantee that the cost will be not more than 
an amount stipulated by them. Sometimes the 
man will tumble into this unintended pitfall. By 
no means is it possible for an architect to guar- 
antee truthfully the cost of his work and be true 
to his clients and to his work without recognizing 
that, in the last analysis, the guarantee is worth- 
less and may lead to detrimental results to the 
building, the architect and the owner. When an 
architect guarantees the cost of a building, he is 
practically saying in the same words, “I will 
place in this building just the kind of materials 
and requirements for their use that will enable 
me to keep within the cost which I have guaran- 
teed regardless of results.” 

There is no need of enlarging upon this state- 
ment, no need of mentioning the danger of it. 
The architect is in a position to state to his client 
what he believes the cost will be from knowledge 
and data that he possesses, based on what similar 
buildings have cost in the past, and with a knowl- 
edge of prevailing market conditions and prices. 
That is as far as he can go honestly with respect 
to the intelligence of his client and that of his 
own. There is no harm in an owner establishing 
the up-set price that the building shall cost. It 
then behooves the architect to meet that price, if 
it is at all possible with established requirements 
and with safe construction and the use of good 
materials. The problem is then reduced to fixing 
a unit floor area cost and a unit cubage cost and 
establishing the maximum floor area and cubage 
this money will permit. If the results do not 
square with the requirements fixed by the board 
and its officers, the architect should make known 
the facts before proceeding too far. 


ODAY, I believe, most boards of education 

realize that superintendence and inspection of 
the work is part of the building budget, and the cost 
should be borne by the board and rightly so, be- 
cause the profit or reserve from any job does not 
warrant an architect paying for this expense, pro- 
vided he devotes himself and his organization to 
a thorough study of the problem and enters into 
the research that every job requires. School build- 
ings are awarded to the lowest bidder. Any bid- 
der who can produce a certified check and obtain 
a surety bond is generally regarded as qualified 
to build the building, unless it can be proved that 
his record is questionable and that he has failed 
previously to build satisfactorily. Otherwise he is 
the lowest bidder in the eyes of the law and every 
court in the land will sustain him in his conten- 
tion if any other bidder is favored. One reccurse 
to riddance lies in rejection of all bids. However, 
that does not always prove to be good riddance, 
because very often he is the low bidder in the 
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second proposals. The consequences which follow 
this procedure established by our democracy are 
of importance to the peace of mind, and health 
and safety of all concerned. 

If the work is left unguarded, temptations will 
arise, short cuts and cheating are apt to follow. 
This is not a condemnation of the contractors of 
our country, for by and large they are good citi- 
zens, and as a rule they endeavor to give value 
for that which they receive. Nevertheless, the 
low bidder is not always of that class, and a 
board of education might preferably donate to 
the contractor from the public funds any sum of 
money he might be tempted to pilfer in cheating 
the job; and it would be far better for the school 
district and for the occupants of the building. Of 
course, they cannot do this. 

This is a phase of the problem which, if thor- 
oughly explained to a building committee or the 
board will make for a better understanding of 
just what the architect’s function is on the work. 
It is his province to interpret the drawings and 
specifications and to visit the work in order to 
see that it is properly coordinated and that the 
plans and specifications are complied with. He 
cannot do this unless he has the assistance of an 
able man in the field, constantly following the 
work. An inferior man in this important position 
as superintendent of the work, leads to trouble, 
trouble for the contractor, trouble for the archi- 
tect and for the board of education. 

The conduct of the business, that is, the man- 
agement of the building operation rests with the 
architect. It is his function to prepare the legal 
documents and then to have them properly ap- 
proved by the parties authorized by law, such as 
the board, the district attorney, state and county 
officials, and on this point boards of education 
can either step into trouble or obviate it. 

Keeping a board fully informed regarding the 
conduct of the work is conducive to a sincere ap- 
preciation of the architect’s service. This does not 
mean petty reports about the contractor’s errors 
or self-aggrandizement of the architect, but rath- 
er that of information pertaining to the coordi- 
nation of the work of the several trades. There is 
no sounder course to follow than that of ac- 
knowledging, at the very beginning of construc- 
tion, the legal powers invested by law in the board 
alone, namely, authorization to change and mod- 
ify that shown on the drawings and specifications. 
This makes for clear understanding between the 
board, the contractor, and the architect and pre- 
cludes embarrassment at the time of final accep- 
tance of the work. This policy followed to right- 
ful conclusions leads to respectful and worth- 
while confidence on the part of all. An archi- 
tect never need fear advising his client of having 
made a mistake either by omission or commission. 
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Edmondson 


PLAN: The building is notable for its well defined separation of activity and the groupings of 
mass to provide the maximum of sunlight, fresh air, and pleasant outlooks. Excellent advantage 
has been taken of the location and special notice should be taken of the large courts which may 
be used as play areas 


EXTERIOR: The walls are of old Virginia oversized brick with stone and white painted wood 
trim, composed in the tradition of the University of Virginia buildings. Windows are of painted 
wood and are double hung; the roof is of variegated slate 


INTERIOR: The general interior finish is sand finished plaster with dark finished birch wood- 
work, except in the auditorium, where the woodwork is light in color. Wood flooring and rubber 
flooring are used generally, except in special rooms where cellized wood blocks are used. The 
auditorium, cafeteria, and music room are acoustically treated. Heating is supplied by an oil- 
fired atmospheric pressure steam system, and ventilation by a unit system in the school proper, 
with a mushroom system in the auditorium 


COST AND CONSTRUCTION: The building is of fireproof construction, with brick and tile 
walls, and a steel tile floor system. Completed in 1931, it contains 2,530,000 cu. ft. and cost 37.2 
cents per cu, ft., or a total of $939,700 


THE W. H. KIRK JUNIOR HIGH SCHOOL, EAST CLEVELAND, OHIO 
WARNER, McCCORNACK & MITCHELL, ARCHITECTS 
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Richard Averill Smith 


The school plant occupies an entire city block, the building itself being placed on one end, the 
remaining space being devoted to a playground which measures approximately 260 x 360 ft. 
The school is built of fireproof construction, with reinforced concrete foundations, brick walls, 
reinforced concrete floors and a timber trussed roof. The exterior is finished in dark red brick, 
with limestone trim and a green slate roof. The windows are double hung and are of wood 
painted white. The building was completed in 1930 for a student capacity of 800. It contains 
1,600,000 cu. ft. and was erected at a total cost of $720,000, or a unit cost of 45 cents per cu. ft. 








VERNON L. DAVEY JUNIOR HIGH SCHOOL, EAST ORANGE, N. J. 
GUILBERT & BETELLE, ARCHITECTS 
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THE KINDERGARTEN AND CONSERVATORY WING 


The building is of fireproof construction throughout, with reinforced 
concrete columns and beams in both exterior and interior walls, and con- 
crete floors and roof slabs, and steel roof trusses. The exterior walls are 
orange colored brick, with limestone and polychrome terra cotta trim. 
Windows are of wood, double hung, and the roof is covered with a 
built-up asphalt roofing. Maple flooring is used for classrooms, terrazzo 
for corridors, cafeteria and kitchen, and linoleum tile for other areas. 
Corridors and toilet rooms have tile wainscoting; all interior wood finish 
color-lacquered birch. The ceilings of the auditorium, cafeteria, shops, 
natatorium, gymnasiums, speech and music department rooms are 
acoustically treated. A “split” heating system is used, radiators for 
heating and tempered air for ventilation, using oil for fuel. There 
are four zones of heating control. Total cost was $860,000, or 
2,579,429 cu. ft. at 33 cents per cu. ft. The student capacity is 2,450 
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HAWTHORNE GRAMMAR SCHOOL, BEVERLY HILLS, CALIFORNIA 
RALPH C. FLEWELLING, ARCHITECT 
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The exterior walls are of concrete with tufa stone trim. The roof is of red hand-finished tile. The 
wall surfaces are painted white and the window and door trim Colonial yellow. The interior walls are 
painted concrete. In the corridors, the ceilings are cement color, the walls oyster white, and the wood- 
work blue-green. Floors are of maple in the classrooms and quarry tile elsewhere. The structure was 
built with a reinforced concrete frame and filler walls to resist earthquake stress and contains insula- 
tion in the floor construction. It is heated by a gas-fired vacuum system with concealed radiation. Com- 
pleted in 1929, the building contains 940,000 cu. ft. and cost 24 cents per cu. ft., or a total of $225,000 
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GENERAL VIEW OF THE SCHOOL 


EXTERIOR: The walls are of variegated red brick with a yellow ochre joint, and lime- 
stone trim. Windows are generally of wood, double hung, but steel sash and leaded glass 
are used for windows in the entrance and stair halls. Roofing is of a high-grade double- 
ply built up type 


INTERIOR: Walls are of colored sand float finish plaster, with oak trim, quarry tile 
stools, base and border. Blackboards are of natural slate. Special features of the interior 
design are the built-in wardrobes, and the faience tile basins and drinking fountain backs. 
All flooring is linoleum. The heating system is an oil-fired steam type, with concealed 
radiators; ventilation is supplied by unit ventilators, the air being filtered. Double tile 
walls and double glazing are a feature of the health suite 


COST AND CONSTRUCTION: The building has a concrete frame, tile and concrete 
joist floors and brick and hollow tile walls; a gypsum tile system is used for the roof 
construction. The building was built in three sections, the latest being completed in 
August, 1930. The total cubage is 828,540 cu. ft., the average cost for all three sections 
being approximately 39.4 cents per cu. ft., or a total of $322,576 
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ELEMENTARY SCHOOL, 


EXTERIOR: Walls are of red brick with 
light joints, and limestone trim. The 
windows are of the steel sash convertible 
type, and the roof is of slate 


INTERIOR: Corridors and stairs have 
glazed brick wainscots; all walls are 
plastered, and all trim is of wood. Class- 
room floors are of maple, corridor floors 
of concrete. An oil-fired steam heating 
system is used, with unit ventilators in 
all classrooms 


COST AND CONSTRUCTION: The 
building is of semi-fireproof construction, 
having wood joists and floors, except in 
corridors and stair halls. These and the 
floors over boiler recom are of concrete. 
The building, completed in February, 1931, 
contains 265,000 cu. ft. and cost $83,000 or 
31.33 cents per cu. ft. 
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GENERAL: This school is an example 
of a building in a small rural community 
which has been designed to serve as a 
meeting place and recreation center for 
the members of the community in addition 
to its educational facilities 


DESIGN AND CONSTRUCTION: The 
exterior has been finished in a smooth, 
cream colored stucco trimmed with cast 
stone and wrought iron. The roof is of 
red clay tile. Windows throughout are of 
steel of the three-section awning type. 
The structure is of class “D” construction, 
built with frame walls and floors on a con- 
crete foundation. The interior walls are of 
smooth finished plaster and the floors 
throughout are of maple. Heat is supplied 
by a hot air recirculating system. The 
building contains 144,366 cu. ft. and cost 
16.7 cents per cu. ft., or a total of $24,220 
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JOHN HILL SCHOOL, BOONTON, NEW JERSEY 
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The walls are of orange-brown brick, trimmed with cut caststone, with a terra cotta frieze in colors 
at the parapet. Interior walls have brick wainscoting, and textured acoustical finishes in special 
rooms. Corridor and toilet floors are terrazzo. A split heating system is used. Cu. ft. cost, 37.4 cents 
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Exterior wall surface of central 
section is tooled buff stucco, the 
wings being red brick; all trim is 
cut caststone, and the roof is of 
tile. Interior walls are smooth finish 
plaster, with red brick wainscoting, 
and chestnut trim stained. Terrazzo 
and linoleum are used for the floors. 
Folding partitions separate two class 
units, which form assembly room. 
Heating is supplied by a vapor- 
vacuum system, and ventilation by 
unit ventilators. Cost per cu. ft. was 
37.3 cents 
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The building is of reinforced concrete construction on a concrete foundation; the roof is 
formed of precast concrete blocks. Exterior walls are of tan brick with buff stone trim; 
interior walls have sand float finish surfaces. Floors are double maple. The walls of the 
auditorium are acoustically treated, and the roof is insulated with 1 in. celotex. The 
building has a vapor steam heating system, and a central fan ventilating system. Completed 
in 1931, the total cost was $384,425, or 33.4 cents per cu. ft. for a cubage of 1,150,000 cu. ft. 
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BRYANT-WEBSTER SCHOOL, DENVER, COLORADO 
G. MEREDITH MUSICK, ARCHITECT 
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BRYANT-WEBSTER SCHOOL, 


EXTERIOR: The special brick patterns and 
shapes, inspired by Southwest Indian motifs, 
are worked out in common brick, ranging 
from red to brown in color. Classroom win- 
dows are of wood, double hung, and are 
grouped in units of five separate frames with 
8 in. shadowless masonry mullions. The roof- 
ing is a composition material over wood 
sheathing 


INTERIOR: Floors are maple over wood 
joists. Walls are generally smooth finish 
plaster. The corridor wainscoting and the 
gymnasium walls are of glazed brick. All 
trim is Michigan birch. A split heating sys- 
tem is used, with unit ventilators, and forced 
air and direct radiation. Toilet, showers, 
auditorium, and gymnasium are air con- 
ditioned 


COST AND CONSTRUCTION: The bui!d- 
ing is of Class B construction, and rests on a 
concrete foundation. With a gross cubage of 
967,000 cu. ft., at a cu. ft. cost of 24.7 cents, 
the total cost of the building was $239,190 
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HEWLETT GRADE SCHOOL, HEWLETT, L. I., N. Y. 
LAWRENCE J. LINCOLN, ARCHITECT 
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EXTERIOR: The walls are shale brick in a range of reds and browns. The columns, cornice, 
double hung windows and tower are of wood painted white. The roof is a mixture of oxford gray 
and black slate 


INTERIOR: Vestibule floors are of terrazzo, corridors and lobbies linotile blocks, classrooms 
maple, gymnasium wood blocks, all others linoleum. Walls, generally of plaster painted white, are 
brick in the gymnasium. Classroom trim is of birch. Toilet rooms are lined with buff-colored tile, 
capped with a black band; the stalls are of Tennessee marble. The heating system is steam, 
vacuum return, and ventilation is supplied by a central fan system, the cupola being used for fresh 
air intake. Kindergarten and gymnasium are separately ventilated by unit ventilators 


COST AND CONSTRUCTION: The gymnasium and auditorium units, all corridors, stairs, 
and toilet rooms are fireproof; the classroom floors are wood framed. Total cost, $315,000, with 
a cubage of 900,000 cu. ft., at a cost of 35 cents per cu. ft. 


HEWLETT GRADE SCHOOL, HEWLETT, L. L., N. Y. 
LAWRENCE J. LINCOLN, ARCHITECT 
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The building is located in a residential community and the design was chosen to harmonize with the sur- 
rounding buildings. The kindergarten unit is completely isolated, with separate entrances, toilets, etc. 
Exterior walls are of red waterstruck brick, with stone trim. The pitched roof is of slate, the flat roofs of tar 
and gravel. The interior walls are generally smooth plaster with metal trim. Corridor floors are terrazzo, 
others linoleum and granolithic. The building is of fireproof construction, employing junior steel beams and 
tie rods. The gross cubage is 505,954 cu. ft., and the gross cost was $234,099.31 cents, at 46.3 cents per cu. ft. 
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The exterior is finished in variegated gray brick with cut caststone trim. The interiors are of sand 
finish plaster with wood trim. The building was built in two parts, the first containing 16 classrooms, 
a gymnasium, and administration space. The addition consisted of 12 additional rooms with the neces- 
sary corridors and stairways. It is interesting to note that the original building contained all the 
rough plumbing for both parts. The building is of fireproof construction throughout with reinforced 
concrete floors and bearing walls of tile and face brick. The cost of the original structure was 27.4 
cents per cu. ft.; that of the completed structure 29 cents per cu. ft.; the total cost being $270,000 
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EXTERIOR: The red brick walls are 
trimmed with local travertine, and the 
roofing is of the built-up asphalt type. 
Windows have double hung wood sash 


INTERIOR: Floors throughout are of 
terrazzo, except in the classrooms which 
are of maple. Walls are of smooth finished 
plaster with tile wainscoting in the cor- 
ridors and toilet rooms. The building is 
wired so that all classrooms may receive 
radio programs, and so that the principal 
may speak to all rooms at once. A vacuum 
steam heating system is used, with wall 
hung radiators and automatic temperature 
controls. A central fan system supplies 
washed air to all rooms 


COST AND CONSTRUCTION: The 
building is of fireproof construction, with 
brick and tile walls and concrete joist floor 
construction. It contains 530,000 cu. ft., 
and at 31.6 cents per cu. ft., cost $167,000 
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Except for the steel joist roof frame, the 
building is constructed entirely of rein- 
forced concrete frame with face brick and 
back up tile curtain walls. The exterior is 
finished with matt texture gray brick with 
cut caststone trim. Windows are double 
hung throughout except those in the 
gymnasium which are of the steel projec- 
tion type. The corridors have floors of 
linoleum with a terrazzo base and border, 
a wainscot of painted Keene’s cement and 
smooth finished painted plaster walls and 
ceilings. Classrooms have maple floors, 
oak trim, and smooth finish plaster walls 
and ceilings. The floors in the office, 
kindergarten and rest rooms are linoleum. 
The flooring in the gymnasium is maple; 
the walls are of brick and the ceiling is of 
plaster with an acoustic treatment. Heat- 
ing is by a low pressure steam system with 
an automatic control. The building is 
ventilated with unit ventilators and gym- 
nasium shower rooms. The building con- 
FIRST FLOOR PLAN tains 662,500 cu. ft. and cost 37 cents per 
cu. ft., or a total of $245,645 





Re OT iow 


pn en a TG a A I: a ac 





JEFFERSON SCHOOL, ERIE, PENNSYLVANIA 
MEYERS & JOHNSON, ARCHITECTS 


724 THEA RCHITECTURAL*? FORUM: DECEMBER? 19 311 





tied 





IDEAS FROM EUROPEAN SCHOOLS 


American supremacy in many departments of school planning is recognized. 
From Europe, however, may be learned something regarding the uses of unusual 
materials to produce lighter, more airy, and more economical buildings. In this 
article are described several interesting innovations that have local application 


BY 


FREDERICK J. WOODBRIDGE 
OF EVANS, MOORE & WOODBRIDGE, ARCHITECTS 


HY should American architects study mod- 

ern European schools? There are, of 
course, various answers. We have been told that 
historic styles must express function, and that 
modern schools should be housed in new archi- 
tecture expressive of modern educational ideas. 
Such conclusions might be drawn from certain 
examples, but I believe there are more important 
and fundamental lessons to be learned. 

During a recent three months’ survey of Euro- 
pean schools it was my good fortune to be received 
in the municipal architects offices in Berlin, Dres- 
den, Frankfort-on-Main, and Hamburg, in Ger- 
many, and Hilversum, in Holland. In these 
offices there was none of the familiar patter about 
form and function, and no wholesale condemna- 
tion of traditional design. Instead there was an 
atmosphere of earnest effort and careful study. 
This is brought about by necessity. Limited appro- 
priations have forced upon most of the city archi- 
tects as the primary consideration the most rigid 
economy. The character of nearly all the new 
schools of Germany is due directly or indirectly 
to economic stricture. Poverty has been a chal- 
lenge, and it is from the way the challenge has 
been met that we can learn most. 

The abandoning of traditional styles has not 
been due so much to an iconoclastic spirit of re- 
volt as to the inadequacy of those styles for a 
practical solution of many present-day problems. 
Furthermore time-honored architectural forms 
have proved to be simply an_ unjustifiable 
extravagance. Under the pressure of having to 
get the best possible building for the least money, 
attention has been focused on the essential re- 
quirements of each problem and in every depart- 
ment of design fresh solutions have resulted. 

Judging from conversation with such men as 
Dr. Paul Wolfe of Dresden, Professor Martin 
Elsaesser of Frankfort, and William Dudok of 
Hilversum, and from dozens of schools actually 
visited the vital factors, divided for convenience 


under three headings, seem to be: first, the plan, 
in a three-dimensional sense, with careful consid- 
eration of the site and proper orientation of every 
part ; second, simple, straightforward construction 
and the effective use of materials; third, the 
elimination of everything (particularly ornament 
and architectural forms) at all superfluous. 


Orientation, Plan and Composition. At first 
glance the size and spaciousness of many of the 
new schools present a contradiction to many 
obvious measures of economy. The corridors are 
generally much wider, the stair halls more spa- 
cious and airy, and the rooms themselves larger 
than is usual in American institutions. A critical 
analysis, however, shows that this characteristic 
is not an extravagance but an important and 
practical factor of the buildings. The plans have 
been laid out with strict regard for the contour 
and surroundings of the site, for the absolute 
maximum of air and sunlight consistent with 
individual working conditions and for producing 
masses that by their very shapes and combinations 
will make the naked structure handsome. The 
elements of the exterior design are kept simple, 
and much is accomplished by clever fenestration. 
The large glass areas required to obtain the 
desired light and air are combined in powerful 
patterns. Corridor windows are composed in 
long horizontal lines and stair towers are often 
made entirely of glass and metal. 

The generous sizes of halls and rooms makes 
circulation easy and rapid. When possible, special 
rooms are made to do double service. Gymna- 
siums are often subdivided and used as assem- 
bly halls; balconies may be used as music rooms 
and stages as drawing rooms, etc. Whenever 
possible, classrooms are confined to one side of a 
corridor so that each room gets the best available 
exposure. A development of this idea has resulted 
in the pavilion type of plan in which classrooms 
are located in wings all facing the same direction. 
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The Bundesschule, Bernau-Berlin, for which Hannes Meyer was the architect, is characterized by originality in 
plan, design, and construction. Above is an air view of the school plant. Below are two pictures of the interior, 
the one at the top being the gymnasium and the other a recreation room. The design is based chiefly on the prob- 
lems of light and air and “one feels that he is separated from outdoors by the thinnest possible film of structure” 


Construction and Materials. With a_ few 
exceptions the actual construction of European 
schools is surprisingly conservative. The majority 
of them have solid masonry bearing walls both 
exterior and interior; the floor construction is 
reinforced concrete slab or concrete and tile. 
When a skeleton is used it is of reinforced con- 
crete. Steel framing is rare because it is more 
expensive than any of the other methods. The 
fact that labor is still so cheap abroad practically 
reverses conditions so that what is cheap in 
America is costly in Europe, and vice versa. In 
a few extreme cases a reinforced concrete frame 
a is used with cantilevered floor slabs and walls 
chiefly of metal and glass. The effect is of the 
f ideal open-air school with walls merely adjustable 
screens to create comfortable interiors. 

The exterior surfaces are generally of brick 
or stucco, and occasionally of large, square, yel- 
low tile. The stucco is frequently colored, some- 
times with strong deep tones. Reds and blues and 
black have successfully withstood the weather for 
years, even in a climate very little milder than 
ours. All the brickwork shows careful workman- 
ship and understanding of the medium. In cer- 
tain examples the bricks themselves are dark and 
gloomy or harsh in color, making the building 
either zrim or brutal, but in Holland and Sweden 
the bricks are warm and mellow and of a consid- 
erable range of color and size. 
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Aesthetic Economy and Elimination of 
Non-Essentials. The utter simplicity, and in 
some cases the barrenness of both exteriors and 
interiors, is the most obvious visual effect of the 
economy practiced by European architects. Cor- 
nices, columns, and arcades have almost entirely) 
disappeared. Any kind of ornament is rare, yet 
many of the schools are quite charming. It has 
been indicated that much attention is paid to line, 
mass, and proportion, to generous spaces, light 
and air, and to building materials. This has pro- 
duced fundamentally sound designs. Their prin- 
cipal embellishment is a striking use of color. 
The metal or woodwork of doors and windows is 
painted brilliantly in primary colors. Classroom 
doors are usually of the flush panel hospital type 
and are often ‘““Ducoed” vermilion, ultramarine, 
seagreen, magenta, or canary yellow, and have 
transparent celluloid or aluminum push and kick 
plates. The reveals of doors and windows are 
painted a harmonizing or strong contrasting color, 
sometimes set off by a narrow silvered strip of 
metal frame. Interiors are usually of light tones. 
Sometimes the same room will have walls of dif- 
ferent colors, warmer tones on shaded walls and 
cooler on those in the sunshine. Occasionally 
frescoed maps or simple pictures and more rarely 
a relief or small piece of sculpture is used as 
further adornment. 





Accentuating the necessary elements of the 
buildings and their equipment is thus the chief 
means of decorating. This is notably evident in 
the stair halls which are among the chief features 
of continental schools. These glass-enclosed tow- 
ers with brightly painted metal work and lively 
play of light and shadow over slanting runs and 
patterned rails give a strong impression of health 
and cheer. The railings themselves of painted iron 
or iron and brass show much variety achieved 
with simple elements, 

The same practical but charming character Above are sketch notes of a few of many light and 
stair details unusual to American practice. The 
stair railings vary between chromium, iron and 
brass; often the balusters are painted in high color. 
Below is a stair hall in a Hamburg school 





extends to the furniture. Desks and chairs have 
brightly painted metal frames with gray wooden 
tops, seats and backs. Some of the chairs have 
pliable backs for greater comfort, and all the fur- 
niture is movable, equipped with rubber caps on 
the legs for silence. Much is made of the oppor- 


Z 


tunity for informal arrangement in the classrooms, 
as opposed to the old-fashioned type of fixed —— 
rows. 


Lighting fixtures are also very simple but fresh 
in design. There are available stock patterns, 
some of which were even designed by architects 
for specific buildings, which have none of the 
heavy clumsiness of the run of commercial light- 
ing in America. In Frankfort-on-Oder are a 
number of novel fixtures which have cylindrical 
incandescent tubes with contact at boti ends 
instead of bulbs. 
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The Siemenstadt Volkschule in Berlin. The plan takes the greatest possible advantage of facilities 
for light and air. The completed portion is part of a large housing development which will be 
incorporated with the school. At the right is a detail of the double hung windows mentioned below 


Siemenstadt Volkschule, Berlin. As is fre- 
quently the case in Germany this school is planned 
to be the principal feature of a large housing 
development. When completed it will have a large 
central block for administration, laboratories, and 
auditorium, and two wings of the pavilion type. 
One of these wings is the only portion built. It 
consists of a corridor running north and south 
with pavilion placed alternately on both sides of 
it. In each pavilion are two classrooms, one fac- 
ing east, and the other west. Besides forming 
attractive courts between the pavilions, this stag- 
gered plan permits of a slight saving in the length 
of corridor for the number of rooms served. 

The great amount of exterior wall and the 
large windows made the interior bright even on a 
dull day. The walls of corridors are light yellow, 
and of the classrooms light blue or mauve. The 
lower half of the walls has an enamel finish. 

Doors are flush panel varnished natural wood 
with transparent celluloid push and kick plates 
and no door closers, but rubber cushion on stop 
bead to receive shock of slamming. 

Floors in classrooms are brown cork linoleum, 
and in corridors stone. Steel lockers with louvered 
doors and vent ducts running to the roof are built 
into the thickness of the walls. The doors roll 
back into the wall and are controlled by a single 
lock for the teacher. The double thick wall aids 
in soundproofing the rooms. 

’ The windows are double hung and double thick, 
with six or seven inches separating the inner and 
outer sashes. When slut, the upper and lower 
sashes are in the same vertical plane, and the 
center portion of the two upper sashes can be 
tilted in by operating a crank or lever. To open 
the lower sashes, they must first be tilt 1 in and 
then slide up like ordinary double-hung windows. 
Thus a variety of openings are possible, drafts 
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can be avoided, and good circulation of air ob- 
tained by forcing the air toward the ceiling first. 


Dorotheenschule, K6penick, Berlin. This is 
a girls’ high school with an irregular L-shaped 
plan, three and four stories high. The exterior 
is faced with large square yellow tile and the 
woodwork of windows is painted black. The 
classrooms are finished in different colors ; black- 
boards are lined for graphs; the balcony of the 
auditorium can be combined with a music room 
and shut off from the assembly hall by a sound- 
proof accordion partition. 


Zehlendorf-Berlin. Though generally a tra- 
ditional building, two details are worthy of note. 
The stair railings consist of three horizontal iron 
bands at heights proper for children of different 
ages, the posts being set out of the way of the 
handrails. The auditorium has an illuminated 
glass cornice and the wall is striped with raised 
and colored horizontal bands about a yard apart. 
The stage can be separated from the hall and used 
as a drafting room with north light from large 
studio windows. 


Karl Marx Schule, Damweg, Berlin. Only 
one experimental room has been built of a great 
school complex to care for over 3,000 pupils when 
complete. It will be the backbone of a future 
housing scheme. Adjoining the actually con- 
structed room are portions of two corridors, one 
of which is used as a second classroom and has 
one wall entirely filled by a metal and glass win- 
dow which, operated by an electric motor, sinks 
into the floor at the push of a button. The room 
is thus transformed into a porch. The classroom 
proper also has one wall of metal and glass which 
folds back against the side walls and opens onto 
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a covered porch. Additional light and ventilation 
are obtained from a low clerestory. 


Trade Union School, Bernau. The naked 
structural forms are its only pretense to archi- 
tecture; bright colors and a profusion of light 
the only attempt at charm. Yet it is an excep- 
tionally interesting place. It possesses the dis- 
tinctive character of functionalism carried to a 
conclusion. The architect, Hannes Meyer, used 
a ferro-concrete skeleton and slab construction 
allowing the supports and lintels to show, some- 
times in the natural rough concrete. The win- 
dows of the entrance foyer are small. They are 
set near the ceiling and used only for ventilation, 
the walls being of glass bricks. This feature gives 
a striking and pleasant effect of soft light and 
spaciousness to the interior. The pattern of the 
joints is pleasing but the contrast of the glass and 
the thick mortar is not. 

Their classroom ceilings ‘are V-shaped in sec- 
tion and light from high horizontal windows is 
reflected from the slanting panes directly upon 
the desks. Artificial light is supplied from wall 
reflectors to accomplish the same result. A low 
row of windows on one wall appears to be chiefly 
for ventilation. Practically all other rooms, semi- 
nar rooms, library, bedrooms, dining rooms and 
gymnasium have at least one wall of glass. In 
the library, skylights light the book shelves on 
the inner walls. The dining room is also illumi- 
nated by sidewalk lights set in the ceiling. The 
wash rooms have one wall of glass bricks with a 
small window at the top for ventilation. In fact 
it might be said that the design is based chiefly on 
the problem of light and air. One felt that he 
was separated from outdoors by the thinnest pos- 
sible film of structure. 


Stuttgart. In one school, classrooms are ven- 
tilated with the windows closed by wooden ducts 
leading across the ceiling from small openings 
above the windows. This school also has a device 
for holding posters, maps, etc., which consists of 
wood stripping with cork rollers behind in place 
of a picture mold. (See sketch.) The paper is 
held by the friction of the rollers but is easily 
removed by a little juggling back and forth. In 
another Stuttgart school, frosted glass with red 
or green painted backs was substituted for black- 
boards in order to give the children positives 
instead of negatives to look at. In practice, how- 
ever, white chalk seemed to be used. 

One of the newest of several successful schools 
is a pavilion school built on sloping ground in 
the suburb of Bornheimer Hang. The classrooms 
are arranged in one story, parallel wings at dif- 
ferent levels, and all face east. A corridor con- 
necting the wings climbs up the hill to the main 








Trade Union School at Bernau. The wall is of glass 
brick with small windows at the top for ventilation 


iF 





An interior of a classroom with a V-shaped ceiling, 
which serves as an aid to ventilation and a reflect- 
ing surface for both natural and artificial light. The 
row of low windows at the extreme right are used 
chiefly for ventilation. Note how the eye goes nat- 
urally to the blackboard in the center of the room 
and the manner in which the horizontal is accented 
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This dev.ce for holding posters, maps, etc., is one of 
the many original details found in European schools 
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These plans take the utmost advantage of contour and orientation. At the left is the plan of a school in 
Bornheimer Hang, near Stuttgart. At the right is a plan of the Open Air School at Amsterdam 


block which has three floors of classrooms and 
laboratories, as well as the director’s house and 
the gymnasium and auditorium which may be 
combined at the stage end of the latter. In the 
corridor are high horizontal windows and on one 
side low down are show cases built in the thick- 
ness of the exterior wall with clear glass on the 
inside and frosted glass on the outside, lighting 
both exhibits and corridor. The corridors of the 
classroom pavilions, serving also as coat rooms, 
are low and are top lit by skylights. The class- 
rooms are lighted by clerestory windows above 
the corridor, and by the east wall which is all 
glass. The rooms are heated by a few small radi- 
ators which have proved inadequate, due to the 
large glass areas and the expostre. The dressing 
rooms form a terrace in front of the gymnasium 
wing and are lighted by a continuous band of 
glass bricks with metal casement sash set in at 
intervals for ventilation. Beyond this terrace is 
a large play court and there are pleasant grass 
plots between the pavilions. The sole decoration 
of the building is the brightly painted metal work, 
but the great glass areas, the general composition 
and the attractive situation make it charming. 


Ludwig-Richter Schule. The outstanding 
characteristic of this school is the attempt to re- 
duce the scale of the classrooms to that of the 
children, at the same time keeping the required 
volume. Each room has two rows of windows, 
one above the other. The upper row is on the 
inner face of the wall and the lower windows on 
the outer face, forming alcoves in the room. The 
upper part of the walls are stepped in a bit and 
painted in with the ceiling. The lower part, 
crowned by a picture mold, is painted in color 
making the room seem half its actual height. 


Open Air School, Amsterdam. The design is 
purely functional and the structure looks like an 
X-ray of a building, for all the interiors are 
visible. The skeleton is of reinforced concrete 
with part of the floor slabs cantilevered. Above 
a low parapet the exterior walls are entirely of 
glass and metal, the latter painted bright blue. 
This color and flowers in window boxes give the 
school some gayety. The plaster walls of the few 
interior partitions are bright yellow, and the 
rooms are of course flooded with sunlight. Blue 
tile and aluminum paint contribute to the general 
effect of cheerfulness. The gymnasium is glass 
enclosed and forms a wing on the ground floor 
only. Each of the other three floors contains two 
classrooms and an open veranda. Eventually the 
school with its playground will be completely 
surrounded by a housing block. 


Hilversum. The most attractive and person- 
ally charming modern buildings anywhere were 
those designed by William Dudok in Hilversum. 
Pictures fail to do them justice because, although 
their masses, proportions and plans are excellent, 
it is their brilliant color which is particularly 
striking. They are built of warm yellow bricks 
which are carefully laid to produce a remarkably 
smooth but mellow brick surface. Horizontal 
rows of corridor windows are separated by piers 
of glazed blue brick. The metal work of glass 
stair towers and gymnasium windows is coral 
red. Window boxes, built into the walls, are gay 
with flowers, which also grow inside the build- 
ings. Interior columns are encased in blue and 
white or gold tiles. Classroom doors are of the 
flush type and are “Ducoed” vermilion or ultra- 
marine, with push and kick plates of aluminum; 
stair rails are coral red. 
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REFERENCES ON PUBLIC SCHOOLS 


The books and articles listed below on school architecture do not com- 
prise all the reference material available on the subject. There has 
been an attempt, however, to list only that material which can be of 
practical value to the architect who is interested in further study. 


BOOKS ON SCHOOL ARCHITECTURE 


School Buildings of Today and Tomorrow, W. Kk. 
Harrison and C. E. Dobbin, Architectural Book Pub- 
lishing Co. This is one of the most recent books on school 
planning that has been published. It is the combined 
effort of a well known architect and a well known school 
executive, so that the problem is approached from both 
angles. Much of the data has been gathered from expe- 
rience with New York City schools, but the conclusions 
drawn are national in application. Besides offering an 
abundance of design and plan information, they have 
made an attempt to standardize certain features of con- 
struction, which are represented in the book in usable 
sized drawings. 


Public Elementary School Plant, Charles Lyle Spain. 
A. B. Moehlman, F. W. Frostic, Rand, McNally Co., Inc. 
In this discussion of school plants, the authors have not 
only contributed the usual generalities on school planning, 
but they suggest practical methods of solving any type of 
elementary school problem. Although their approach is 
from the sociological and educational angle, their find- 
ings are far from pedantic. This book is a constant 
source of reference for hundreds of architectural offices 
engaged in school building work. 


Public School Plant Program, A. B. Moehlman, Rand, 
McNally Co., Inc. Mr. Moehlman again demonstrated 
in this book his understanding of the relation between 
education requirements and architectural practicalities. 
The treatment here is a little more general than in the 
book mentioned above. 


Check List For Public School Building Specifications, 
Lee Byrne, Teachers College, Columbia University. The 
checking lists contained herein are complete, and cover 
schools of many different capacities. 


For Better Schoolhouses, Compiled for Geo. Peabody 
College. Perspective sketches, floor plans, suggested 
specifications and contract forms for schools of from 1 to 
14 teacher capacity. 


Planning School Building Programs, N. L. Engelhardt 
and Fred Engelhardt, Teachers College, Columbia Uni- 
versity. A comprehensive treatise on all phases of school 
plan analysis, treating critically and completely the tech- 
niques and principles involved in school planning. It 
covers such items as site selection, the relation to city 
planning, costs, financing, and many other phases of the 
work. 


Rural Schoolhouses, F. B. Dresslar and H. Pruett, 
Superintendent of Documents, Washington, D. C. Like 
most other government publications, this one contains an 
abundance of practical useful data for small schoolhouse 
architects and builders. It contains data on all phases of 
the rural schoolhouse problem, and is unusually informa- 
tive on schoolhouse planning, construction and equipment. 


The Junior High School, L. V. Koos, Ginn & Co. 
Although not intended primarily for architects, Mr. 
Koos’s book contains much of administrative problems 
with which school architects should be familiar. It indi- 
cates adequately the relation between school activities and 
school buildings, which is, of course, an all-important 
relationship in planning. 
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ARTICLES IN THE ARCHITECTURAL FORUM 
The March, 1928, Reference Number. 

Artificial Lighting of Schools, D. J. Frandsen, p. 459. 

Checking Schedule for New School Buildings, J. O 
Betelle, p. 421. 

Construction of School Buildings, C. B. J. Snyder, 
p. 417. 

Costs and Construction, I, T. Catherine, p. 471. 

Details of School Buildings, W. H. Kilham, p. 441 

Fundamentals in Planning School Buildings, W. B. 
Ittner, p. 305. 

Heating and Ventilating the School, A. Kellogg, p 
453. 

The Architect and the Board of Education, J. O 
Betelle, p. 337. 

One-Story Schoolhouse, E. Sibley, p. 409. 

The Private School, C. G. Loring, p. 413. 

Recreational and Athletic Facilities in Schools, J. C 
Llewellyn, p. 435. 

Sanitation for School Buildings, A. R. McGonegal, 


p. 463. 

School Financing and the Architect, C. S. Taylor, 
p. 469. 

School Growth in Southern Califotnia, J. C. Austin, 
p. 389. 


Schoolhouse Maintenance and Materials, G. Fk. Wom 
rath, p. 447. 
Notes on Junior High Schools, R. C. Sturgis, p. 361. 
Special Rooms in High Schools, D. H. Perkins, 
p. 425. 
Specifications for the School Building, C. E. Krah 
mer, p. 475. 
Standard Arrangements of School Cafeteria, A. E. 
Merrill, p. 433. 
Cheltenham High School, Elkins Park, Pa., Davis, 
Dunlap & Barney, architects, Aug., 1927, p. 141. 
The 1928 Common Brick School Competition Awards, 
April, 1929, p. 565. 
William Hood Dunwoody Industrial Institute, Min- 
neapolis, C. A. Prosser, July, 1929, p. 81. 
School Construction and Modern Education, J. C. Mor- 
rison, Feb., 1929, p. 267. 
School Lighting Codes Adopted, Oct., 1924, p. 71. 


PLATES IN THE ARCHITECTURAL FORUM 


The March, 1928, Reference Number contains photo 
graphic illustrations of 67 different schools. 

Fulton Avenue School, Hempstead, N. Y., E. Sibley, 
L. C. Licht, Nov., 1930, p. 601. 

Groningen, Holland, Nov. 1930, p. 597. 

Hilversum, Holland, Nov., 1930, p. 595. 


Public School, Maywood, N. J., FE. Sibley, L. C. Licht, 


Nov., 1930, p. 599. 


Proposed Building For a School, Thompson & 


Churchill, Jan., 1930, p. 65. 


GENERAL PLAN AND DESIGN 
How 94 Schools Divided Their Floor Area, J. H. Gold- 
thorpe, N. S., Sept., 1931, p. 51. 
The School Plant, C. M. Hirst, Proceedings of P. S 
B. O. for 1931, p. 76. 


Pontiac Completes Balanced Building Program, J. H. 


Harris, W. B. Ittner, A. S. B. J., Oct., 1931, p. 41. 


School Planned for Economy and Flexibility, A. S. 


B. J., Oct., 1931, p. 46. 
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Schoolhouse in the Functional Style, A. S. B. J., June, 
1931, p. 76. 

Schoolhouse Planning, A. B. Moehlman, N. S., June 
1931, p. 78. 

Development of the Junior High School in Chicago, R. 
W. Yardley, Arch. Record, May, 1931, p. 433. 

Common Errors in High School Building Layout, K. 
D. Waldo, S. E. M., Aug., 1931, p. 547. 

Making A Scientific School Plant Survey, T. C. Holy, 
N. S., April, 1931, p. 21, 

The School Plant, N. L. Engelhardt, Proceedings of 
N. E. A., 1930, p. 678. 

Cottage Plan in New Jersey, A. E. Pope, Volta Review, 
Aug. 1930, p. 353. 

Economies of Good Schoolhouse Planning, T. C. Holy, 
Proceedings of Ohio State Educ. Conf., 1930, p. 483. 

How To Determine the Building’s Instructional 
Efficiency, A. B. Moehlman, N. S., April, 1931, p. 44. 

Forty Years in American School Architecture, W. B. 
Ittner, A. S. B. J., March, 1931, p. 49. 

Open Air School in Holland, Arch. Record, Jan., 1931, 
p. 58. 

Planning The Modern School From The Standpoint of 
Architecture, W. B. Ittner, Official Report to N. E. 
A., 1931, p. 220. 

Planning The Modern School From The Standpoint of 
Curriculum, H. W. Anderson, ibid, p. 223. 

Present Day Public School Architecture, J. C. Llewel- 
lyn, ibid, p. 196. 

School Exteriors, E. Sibley, Report to N. Y. State 
Educ. Soc., 1931, p. 751. 

Schoolhouse—A School Home, F. H. Wood, ibid, p. 
490. 

Schoolhouse Planning, A. B. Moehlman, N. S., July, 
1930, p. 51. 

Where Every Inch of Space Does Double Duty, R. O. 
Thomas, N. S., Feb., 1931, p. 47. 

School Buildings That Meet The Needs of The Platoon 
Organization, W. H. Holmes, Official Report to 
N. E. A., 1931, p. 226. 

Peculiarities of School Buildings in The South, R. P. 
Dewitt, Proceedings of Nat. Assoc. of P. S. B. O., 
1930, p. 179. 

Adapting Architectural Precedent to American School 
Design, E. G. Hutchings, N. S., March, 1929, p. 27. 
Classroom and Corridor Arrangements For Efficient 
School Work, E. R. Smith, J.-S. H. S. C. H., Dec., 

1929, p. 195 

Economy in Planning, Arch. Record, Sept., 1929, p. 274. 

Educational Specifications for School Buildings, A. S. 
B. J., Sept., p. 53; Nov., p. 61; Dec., p. 44, 1929. 

Exterior Designs in School Architecture, A. S. B. J,, 
Sept., 1929, p. 274. 

How The Structural Plan Can Coincide With The 
Educational Layout, N. M. Dunning, N. S., Jan., 1930, 
p. 65. 

Little But Important Things Often Forgotten in 
Schoolhouse Planning, J. J. Donovan, A. S. B. J., 
Jan., 1929, p. 39. 

Modern Architectural Design and Its Application to 
the Schools of Today, D. H. Perkins, A. S. B 
Jan., 1930, p. 83. 

Outstanding Educational Buildings Planned By The 
Frank Irving Cooper Corporation, J. of E., Feb., 1930, 
p. 194. 

Standards for Stairways, Corridors and Exits in Ele- 
mentary School Buildings, S. A. Challman, A. S. 
B. J., Dec., 1929, p. 82. 

Fieldston School, Arch. Record, April, 1930, p. 314. 

Small Pennsylvania Schoolhouses by Watson K. Phil- 
lips, A. S. B. J., March, 1930, p. 57. 

Orientation of Classrooms of School Buildings, F. B. 
Dresslar, R. H. Southerland, Peabody Journal of 
Educ., July, 1929, p. 3. 

The Measurement and Interpretation of School Build- 
ing Utility, Journal of Teachers College, Col. Univ., 
1927. 

Designing A Science Laboratory for the Small High 

School, N. S., Feb., 1924, p. 69. 
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Standards For High Schools, G. D. Strayer, N. L. 
Engelhardt, Journal of Teachers College, Col. Univ., 
1925, p. 75. 

Trends in Space Provision in Plans for High School 

Buildings, A. L. Spohn, School Review, Jan., 1930, 

p. 48 


HEATING AND VENTILATING 


Standards of Heating and Ventilating, W. H. Carrier, 
S. E. M., Oct., 1931, p. 58. 

Does School Ventilation Aid Health? R. L. C. Butsch, 
A. S. B. J., July, 1931, p. 60. 

Summary of Published Opinion on School Ventilation, 
V. T. Smith, A. S. B. J., Aug., 1931, p. 51. 

Suggested Code for School Room Ventilation, A. S. 
B. J., Nov., 1930, p. 61. 

Electric Heating of Schools, Heating & Ventilating, 
Dec., 1929, p. 56. 

New Facts in the School Ventilating Controversy, 
Heating & Ventilating, Feb., 1930, p. 68. 

Complete Study of the Effects of Different Types of 
School Building Ventilation on the Health of Stu- 
dents, R. L. C. Butsch, Univ. of Chicago Abstracts of 
Theses, Vol. VII, p. 83. 


LIGHTING 


Lighting The Classroom, H. L. Logan, Arch. Record, 
July, 1931, p. 54. 

Good Illumination in the School Room, R. L. Zahour, 
A. S. B. J., Jan., 1931, p. 69. 

Natural and Artificial Lighting of School Rooms, G. 
M. Hopkinson, A. S. B. J., Oct., 1931, p. 41. 


SANITATION 


Sanitation of Schools, J. F. Rogers, U. S. Office of 
Education, 1930. 

School Sanitation, M. D. Fuller, Virginia Journal of 
Educ., Oct., 1930, p. 59. 

School Sanitation in Relation to Health, E. T. Mc- 
Mahon, Fifth Year Book of Chicago Principals Club, 
p. 185. 


CONSTRUCTION AND EQUIPMENT 


Fireproof School Construction, L. H. Corning, 
Nebraska Educ. Journal, March, 1931, p. 168. 

What’s Ahead in School Construction? C. R. Gates, 
ibid, p. 132. 

Studies in School Equipment, N. L. Engelhardt, S. E. 
M., May, 1931, p. 168. 

Your School—Its Construction and Equipment, C. 
Hart, Appearing serially in N. S. 

Construction of Schools From A Contractor’s Point 
. View, I. W. Coburn, A. S. B. J., May, 1931, p. 

Low Cost Fireproof School Construction of San Fran- 
cisco, Amer. Architect, Jan. 20, 1929, p. 107. 


COSTS 


School Construction Costs, G. E. Dorman, A. S. B. J., 
Jan., 1930, p. 68. 

New Low Level of School Building Costs at Pottsville, 
Pa., A. S. B. J., Oct., 1931, p. 83. 

Cutting School Building Costs, G. E. Dorman, A. S. 
B. J., Jan., 1931, p. 43. 

Building Construction Economy, G. F. Womrath, A. 
S. B. J., Aug., 1929, p. 45. 


MISCELLANEOUS 


Professional Relations Between Architect and School 
Board, J. J. Donovan, Architect & Engineer, April, 
1931, p. 58. 

Check List For 6-Grade Elementary Schools, A. S. 
B. J., Jan., 1931, p. 71. 


Abbreviations: N.S.—The Nation’s Schools; A. S.B.J.— 
American School Board Journal; N. E. A.—wNational 
Education Association; P. S. B. O—Public School Busi- 
ness Officials; J.-S. H. S. C. H.—Junior-Senior High 
School Clearing House; J. of E—Journal of Education. 


"FORUM? DECEMBER *® 


931 


























































ay Se eel Cee eeatt nie ee ae 


———— 


THESE BOSSES IN THE WOOD CRILIN« 
OF THE PRINCETON CHAPEL WERE De 
SIGNED BY CRAM & FERGUSON, AND 
EXECUTED BY THE WOOD CARVING 
DIVISION OF THE AMERICAN CAR AND : 
FOUNDRY COMPANY 





Among the other users of 0.c.€ architectural woodcarvings are the following: 


ARCHITECTS: Carrere & 
Hastings, J. Walter Cope, 
Chas. L. Klauder, Delano & 
Aldrich, John M. Deibert, 
Tilton & Githens, Raleigh 
C. Gildersleeve, Bertram, 


Pope, Albert H. Spahr, 
Warren & Wetmore, and ) 
Zantinger, Borie & Medary. 


BUILDERS: John W. Barnes, 
Inc., duPont Engineering Co., 
Longwood Farms, Matthews 
Construction Co.,Smyth Con- 
struction Co., James Stewart 
& Co., Inc., James L. Stuart. 


Grosvenor Goodhue Asso- 
ciates, Henry F. Hornbostel, 
Charles Platt, John Russell 





AMERICAN CAR AND FOUNDRY COMPANY + WILMINGTON, DELAWARE yi 
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AN TP 


GUARANTEED 
WEATHERING 








3-Point Contact around 
entire window. Guaran- 
teed WEATHER-, DUST- 
and RATTLE-PROOF., 


(HALF SIZE DETAIL ) 


SEALAIR 
WINDOWS 


CUSTOM BUILT 
of Bronze, Aluminum Alloy or Nickel Silver 
ADVANTAGES 
VENTILATION — Easily controlled for vary- 
ing conditions. 
MAINTENANCE — Upkeep reduced to 
minimum. 


CLEANING —Exterior can be washed from 
the inside. 


SAFETY — Difficult for anyone to fall or 
leap out. 


STRENGTH — All joints strongly welded. 
Write for specifications and details. 
THE 
an a 
Kawneer 
~ COMPANY ™ 


NILES, MICHIGAN 


FACTORIES 
CHICAGO « NILES « BERKELEY «+ CHICAGO HEIGHTS 


RUSTLESS METAL STORE FRONTS, SEALAIR WINDOWS, 
DOORS AND ARCHITECTURAL CASTINGS 





Painted 


Decoration 


BANKS 
CHURCHES 
CLUBS 
SYNAGOGUES 
HOTELS 
RESTAURANTS 


THEATRES 





PUBLIC BUILDINGS 


RAMBUSCH 


Punkng Decorating and Murals 


2West 45th St ~ New York City 














In this Horn & 
Hardart Company 
restaurant in New 
York the co-oper- 
ation of the local 
electric service 
company with the 
architects resulted 
in an electrical 
installation that 


assures the store 





against electrical 





ie Pe ied 


HORN & HARDART CO. RESTAURANT 
1165 Sirth Avenue, New York, N. Y. 
Architects: F, P. Platt & Bro., New York 


obsolescence. 





For information about trends in lighting standards and 
about adequate wiring, call on the Lighting Bureau 
of your local electric service company, or write direct. 


NATIONAL ELECTRIC LIGHT ASSOCIATION 
420 LEXINGTON AVENUE.... NEW YORK, NEW YORK 
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SCHOOL FLOOR 
problems are easily 
solved with irm- 
strong’s Linoleum. 
That's why ils so 
widely used for the 
Library (like this one 
in South Side High, 
Elmira, N. Y.), Cor- 
ridors, Classrooms, 
and O fices. 


Seuffirg 


Feet and 


Scraping 





Chairs won’t bother THIS FLOOR 


CHOOL floors must not break 
down under the scuffing and 
sliding of heedless feet. They must 
not become dirt-grimed nor echo 
every schoolroom noise. And never, 
never should they become splintery 
—especially in kindergartens. 
Each rigid requirement is met by 
Armstrong’s Linoleum Floors. With 
a quick mopping every trace of 
tracked-in dirt vanishes. An occa- 
sional waxing or relacquering is 
the only maintenance required for 
the Accolac-Processed surface of 
Armstrong’s Linoleum. With this 
simple care, the floors will withstand 


the hardest wear year after year. 

This ease of cleaning is but one of 
the many reasons why Armstrong’s 
Linoleum Floors have been used in 
so many schools. The varied line of 
over three hundred patterns offers a 
type and color for every school use. 
In classrooms, libraries, dining- 
rooms, kindergartens, Armstrong’s 
Floors can be used to introduce a 
new note of cheerful color to the 
decorative scheme. The linoleum is 
quiet, too. Schoolroom noises are 
appreciably reduced when Arm- 
strong’s Linoleum is used instead of 
hard, unyielding floors. 


“Public Floors of Enduring 
Beauty” suggests how Armstrong’s 
Linoleum Floors can be used in 
schools and other public buildings. 
This book will be sent free on 
request. Or, if you would like more 
specific information, our Architects’ 
Service Bureau is ready to help you. 
Armstrong Cork Company, 1203 
State Street, Lancaster, Penna. 


When bulletin boards are Armstrongs 
needed for schools or other a 
buildings, write for samples (A) 
and prices of Armstrong's Sai 
Cork Bulletinand Tack Board Product 


Armstrongs Linoleum Floors 


for schools and colleges 


PLAIN ~ INLAID ~ EMBOSSED ~ JASPE ~ ARMSTRONG’S LINOTILE axon CORK TILE 
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COMPLETE OFFICE FOR SALE 


The complete equipment of an architectural office estab- 
lished for twenty-five years is for sale. Every item used in 
architectural practice is included, several cases especially 
designed for architectural work, manufacturers’ catalogs on 
shelf and in A, I. A. file, new plate file, architectural library, 
etc. Will be sold only as a whole. Interested more in dis- 
posal of equipment than in price received. For information, 
address Ernest L. Stouffer, 256 Administration Building, 
Urbana, Illinois. 


Samuel Z. Moskowitz, R. A., announces the opening of 
an office for the practice of architecture at 578 Madison 
Avenue, New York City. 


The office of Emory Roth, architect, has been moved from 
1440 Broadway to 18 East 48th Street, New York City. 


HILLWOOD MANUFACTURING CO., 21700 St. Clair Ave., 
Cleveland, Ohio. “Helyx Nails.” 


“The round nail that makes a square hole” is the slogan 
adopted by the Hillwood Company to describe their new 
product. The nail is made from a high carbon steel square 
wire twisted into a spiral coil. It is said that when the nail 
is driven through a drilled hole it automatically threads itself 
into the steel as it is driven, and makes a permanent attach- 
ment. It can also be driven through sheet metal up \to 
twelve-gauge without the use of a punch according to the 
gauge of the nail. Helyx nails are offered to take the place 
of clamps, bolts, lag screws, etc., for attaching wood to 
steel. 


REVIEWS AND ANNOUNCEMENTS 





FRANTZ MANUFACTURING CO., Sterling, Ill. “Over- 
the-Top Door Equipment.” 


Complete details and specifications of “Over-the-Top” door 
equipment” are contained in this pamphlet recently issued by 
the Frantz Manufacturing Company. According to the 
booklet, the principles of mechanics in this type of door 
departs radically from the customary method of operating 
doors overhead. There are no pulleys, no cables or counter- 
balance weights are needed, and overhead trackage is held 
to a minimum. By a patented device, the company states, all 
possibility of slamming a door in opening or closing it, is 
positively eliminated. 

Operation is accomplished by two large springs, whose 
strength has been tested to be equal twice the necessary 
strength for good operation. “Over-the-Top” equipment is 
available for special size openings as well as for the standard 
doors (7 to 8 ft. high and up to 8 ft wide). 


AMERICAN RADIATOR COMPANY, 40 West 40th Street, 
New York City. “Arco Radiatherm.” 


The Arco radiatherm described in this pamphlet is a new 
development of the American Radiator Company. It is a 
combination of thermostat and radiator valve and is installed 
on the radiator just as any ordinary valve would be. Re- 
gardless of outside changes in the weather, it is designed to 
keep the room temperature at the fixed degree for which it 
is set by controlling the amount of steam or vapor flowing 
into the radiator. In effect, it is an automatically expanding 
and contracting orifice valve actuated by a thermostat. It 
is applicable to all two-pipe steam, vapor, and vacuum 
systems, for exposed or enclosed radiators, or for ferrous 
or non-ferrous radiators. 


NOTICES AND EVENTS 


(Continued from page 13) 


FREDERICK J. STERNER 
(1862-1931) 

REDERICK J. STERNER, former New 

York architect, died in Rome on November 
12th. Mr. Sterner was a brother of Albert Ster- 
ner, the artist, and of Lawrence S. Sterner, 
playwright. He was best known for his remodel- 
ing work of old New York residences. Among his 
other work were the Greenbriar Hotel at White 
Sulphur Springs, the Antler Hotel in Colorado 
Springs, and the residences of Gen. Cortland 
Palmer in Denver, and of Stephen Clark, William 
Ziegler, Jr., and Philip Gosler in New York. Mr. 
Sterner had been living abroad since 1925. 


JAMES TEMPLETON KELLEY FELLOWSHIP 


PPLICATIONS for the James Templeton 
Kelley Fellowship, open to all architects, 
draftsmen and students residing within the area 
under the jurisdiction of the Boston Society of 
Architects, should be in the hands of Niels H. 
Larsen, Secretary, 814 Statler Building, Boston, 
Mass., before January 18, 1932. The fellowship 
has a value of approximately $2500 a year, to be 
used for foreign travel in the study of advanced 
architecture. Applications should state the appli- 
cant’s age, education, present occupation, experi- 
ence, and suggestion for his work abroad. 
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CHICAGO A. I. A. AWARD 


HE annual award of the Chicago chapter of 
the American Institute of Architects for 1931 
was awarded to Ernest A. Grunsfeld, Jr., for his 
Adler Planetarium. This building was featured 
in THE ARCHITECTURAL Forum for February, on 


pp. 140-142 and pp. 145-150. 
ARCHITECTURAL FORUM COMPETITION 


ETAILS of THe ArcHITecTtuRAL Forum 
competition for the design of a new format 
will be found on page 7 of this issue. 


MEMBERSHIP CERTIFICATE COMPETITION 


a and draftsmen living or work- 
ing in New York State are invited to com- 
pete for 14 awards for the design of a member- 
ship certificate in the New York State Council of 
Registered Architects. Designs will be judged 
upon the merits of their composition as a whole, 
their decorative embellishments, if any, and the 
excellence of the lettering. The first prize is $100, 
second $50, third $35, fourth $25, and ten addi- 
tional prizes of $20 each. Copies of the program 
may be had upon application to the Architects’ 
Emergency Committee, 115 East 40th Street, New 


York City. The competition closes December 22. 
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1 Horse Power Century 

Type RS Repulsion 

Start Induction Single 
Phase Motor 





Continuous Operation 


Proper and continuous lubrication is only one of many vital 
features that makes Century Type RS Single Phase Motors 
“Keep a-Running.” 


One Year’s continuous operation, without re-oiling, is assured 
| by the Century Wool Yarn System of Lubrication— which, to- 
gether with Phosphor Bronze Sleeve Bearings, is standard equip- 
ment on all 114 horse power and smaller sizes... All 2 horse 
power and larger sizes are regularly furnished with oil ring lubri- 
cated phosphor bronze bearings. Grease lubricated ball bearing 
motors are available in most sizes. 


Built in all standard sizes from '/, to 40 horse power. 





MOTORS 


40 U.S. and Canadian Stock Points and More Than 75 Outside Thereof 
CENTURY ELECTRIC COMPANY, 1806 Pine St., St. Louis, Mo. 


SINGLE PHASE, THREE PHASE AND DIRECT CURRENT MOTORS * MOTOR 
GENERATOR SETS » ROTARY CONVERTERS * FANS AND VENTILATORS 





ae THEY KEEP A-RUNNING poe 


FOR MORE THAN 27 YEARS AT ST. LOUIS 
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- seems almost beyond the power of even a 
large group of architects and engineers to 
solve the amazing problems which a group of 
buildings like Rockefeller City imply. But it has 
been done and in the January issue L. ANDREW 
REINHARD has assumed the interestng burden of 
outlining the organization which has made such 
an accomplishment possible. He answers con 
clusively the inevitable question “How did they 
ever do it?” and explains how this group worked 
together, the functions of each individual, and 
the way in which their conferences made for 
efficiency and progress. 


ARALLELING the development in the design 

of Rockefeller City was the actual working 
out of architectural ideas. In the working meth- 
ods in the design of Rockefeller City the modi 
operandi of an architectural office is explained. 
The article, prepared by the office of Corpertr, 
Harrison & MacMurray, explains further how 
the plans were used for study and how mass and 
details were developed by models. It is written 
from a particularly practical standpoint, which 
offers many valuable suggestions on office prac- 
tice for both large and small organizations. 


F particular interest also is an article on the 

practical efficiency of insulation by JoHN 
BURCHARD, 2ND, which tells of some extremely 
interesting experiments in insulation technique 
and develops a simple but practical formula for 
its use. Mr. BurcHarp’s article, which is illus- 
trated with charts and graphs, gives the archi- 
tect an equation which will enable him to fore- 
cast a saving to the owner in terms of varying 
thicknesses of insulation. Although intended 
primarily for the architect’s use in residences the 
principles may be expanded to apply to almost 
any building. 


T 1) great an importance cannot be attached 
to the results of the Conference on Housing 
and Home Ownership now being held in Wash- 
ington. The conference will be concerned with 
every phase of the general problem and will in- 
clude reports on financing, design, large scale pro- 
duction, and new methods of construction. In 
the January issue will be a report of the confer- 





ROCKEFELLER CITY 


The 68-story office building which will oc- 
cupy the center of and dominate the Rocke- 
feller City Group, for which Reinhard & 
Hofmeister, Hood & Fouilhoux, Corbett, 
Harrison & MacMurray were the architects 


ence with the conclusions which have been reached 
by the various sub-committees which compose it. 
To every thoughtful architect the problem of 
housing means much and the report, as a clear 
statement of the problem, will prove an important 
contribution to its solution. 


(See Page 5 in the Advertising Section for Design Announcement) 
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WHO 
THINKS ABOUT 
ELEVATORS? 


Miracutous developments in recent years in elevator con- 
struction by Oris Elevator Company have brought the 
elevator to the attention of many people. Today, good ele- 
vator service is one of the foremost considerations in the 
eyes of the prospective tenant. He appreciates well-appointed 
elevator cars and entrances, elevators that are free from jolts 
and jars, and he doesn’t like to wait long for the elevator 
and wants to reach his destination quickly. The building 
owner or manager who can give him good elevator service 
has a distinct advantage when it comes to renting floor space. 

It is because of these recent engineering feats by Oris 
that the architect confidently specifies Oris in his plans 
for a new building or a modernization project. He feels 
sure that an Oris installation will not only meet with the 


approval of the building owner, but of the public as well. 


OTIS 


ELEVATOR COMPANY 


339 OFFICES THROUGH- 
OUT THE WORLD 
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Architects: Waid and Corbett; Structural Engineers: Purdy and Henderson; 
Contractors: Starrett Brothers and Eken. 
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Courtesy Rathgel-Walsh, Inc. 


A WING OF THE HIGH SCHOOL 
PORT CHESTER, N. Y. 
TOOKER & MARSH, ARCHITECTS The Architectural Forum 
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ECONOMIES OF SCHOOL STRUCTURE 
AS EXEMPLIFIED BY 
THE CHADSEY HIGH SCHOOL, DETROIT, MICHIGAN 


N. CHESTER SORENSEN CO. 
ARCHITECTS 


HE design and the construction of school 
buildings are inseparable parts of the same 
problem, that of housing the educational activities 
in the most efficient, economical, permanent and 
pleasing way. The trend in design toward the 
elimination of traditional forms that have no 
longer any vital meaning in relation to this prob- 
lem is significant. It is possible so to design a 
school building that it will have its own expres- 
sion of its function and its organic structure, 
without sacrificing the important elements of 
rhythm, proportion and emphasis. The skill of 
the architect may be measured by his ability to 
combine functional efficiency and zsthetic appeal. 
School buildings until very recently have been 
traditional and conservative in both structure and 
design. How much of this is due to the desire of 
school boards to “play safe” and use the old for 
fear of criticism if the new were tried, will never 
be known. The tendency of the architect has been 
to adopt this same attitude, hardly daring to sug- 
gest a departure from accepted, almost stand- 
ardized practice. There seems to be dawning an 
era of pioneering, of progressive change, and of 
development in the realm of new and more effi- 
cient types of construction and of design. Yet in 
many well-to-do communities the school buildings 
continue to be embellished with the usual columns, 
pilasters, cornices and pediments, or the forms of 
the Tudor period. In communities where the 
purse is small, the school remains an ugly brick 
box. In the field of commercial work, such as 
the office building, department store, warehouse 
and even in government buildings, a definite de- 


parture from the traditional styles has taken place, 
yet in school design the newer forms are still for 
the most part hesitatingly or timorously attempted. 
What is true of exterior expression and of the 
plan is also true today of the type of construction. 

The three types usually considered are, (1) 
completely wall bearing, (2) wall bearing exterior 
walls, with interior frame of steel concrete col 
umns, (3) skeleton construction, steel or concrete, 
with masonry curtain walls. These are perhaps 
stated in order of their occurrence in the minds 
of the school board—and of the architect. 


Wall Bearing Construction. The average su 
burban school of today is of wall bearing con- 
struction, with fireproof corridors and stairs, and 
wood joist floors in the classroom. In more 
progressive communities semi-fireproof work is 
insisted upon by law. In such cases the floors are 
usually framed by junior I-beams, or lattice-truss 
beams. The more elaborate slab methods are not 
employed as a rule in wall bearing construction 
because of the time element. It is obvious that 
in order to install any of the usual slabs such as 
flat slab with either steel or concrete beams, com- 
bination slab or tin pan slab, it is necessary to 
suspend brick work operation at the slab bearing 
level. This results in serious loss of time. In the 
case of fabricated steel it is necessary to wait for 
its arrival from the shop. Furthermore, forms 
have to be built and slabs poured and cured before 
the next stretch of masonry wall can be pro- 
ceeded with. When a school has a very spread- 
out plan, such slab construction may not cause 















Manning Bros. 


A general view of the Chadsey High School in Detroit, Mich., for which N. Chester Sorensen Co. were the 
architects. It is an example of a modern building which embodies many novel features of construction and design 


any delay. All that needs to be done in such a 
case is to shift the masons to another part of the 
building while the slabs are laid. By so alter- 
nating brick work with slab work it is possible to 
progress. If the building is comparatively small, 
rotation of trades is not possible and the work 
on the walls must of necessity be suspended until 
the floor slab is constructed. (See Figure 3). 

This delay is avoided if junior beams or steel 
truss-beams are used. These beams can be put in 
place about as fast as the masons are progressively 
reaching the bearing level. In any case holes 
can be left in the masonry for the insertion of 
the beams. The only danger here is that the 
walls may be carried too high before the lateral 
stays are placed in position. Of course some 
insurance rating agencies do not recognize such 
construction as strictly fireproof and indeed the 
law sometimes insists on fireproof construction. 
In such cases the tin pan or combination slab 
methods are probably most logical. 


Skeleton Construction. Wall - bearing con- 
struction becomes uneconomical when the building 
is more than two or three stories in height. In 
such cases skeleton construction is imperative as 
the masonry piers become too heavy and costly. 
Heavy masonry also results in heavy, deep win- 
dow reveals, restricted area of fenestration and 
costly foundation work. The two types of skele- 
ton frame construction for schools are reinforced 
concrete and steel frame. In using the latter, the 
architect must consider the time required for shop 
drawings, fabrication and delivery in order that 
the construction be not delayed. The availability 
of skilled steel erectors in the community has an 
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important bearing on the choice of this system 
also. The reinforced concrete frame can be con- 
structed of materials usually readily obtainable 
locally, and under competent supervision unskilled 
local labor is employed. 


The Chadsey High School. It was suggested 
above that modern forms of construction have 
been slow in obtaining footing in school design. 
The terms “design” and “construction” are used 
deliberately. Those who fail to understand the 
meaning of modern design conceive it as a combi- 
nation of angular ornament applied to the surface 
of a building. As a matter of fact modern design 
has its roots in the construction. 

The Chadsey High School has many features 
where the design is inherent in the construction, 
which are not to be found in the average school. 
To evolve the various details for this building 
took a good deal of architectural study which re- 
sulted ultimately in decided savings for the client, 
not only in initial cost but also in the cost of 
maintenance. 

One of the departures from the traditional lies 
in the fact that though this school is only three 
stories high, it is a reinforced concrete frame 
structure. Thus instead of continuous heavy 
foundation work most of it is directly under the 
columns. The nature of the ground made piles 
necessary. Considering the number of piles that 
would have had to be driven under continuous 
foundations and heavy piers, in this case the con- 
centration under the column footing cut the total 
number of piles almost in half. Furthermore, by 
reducing the thickness of the spandrel walls and 
curtain walls, the building was actually relieved 
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of hundreds of tons of masonry, considerably re- 
ducing the load on the columns and piles. 

$y virtue of frame construction, it was possi- 
ble to achieve very thin piers between windows 
as compared with wall-bearing piers. This allows 
a clean, unobstructed space for windows the full 
length of the class rooms, permitting an even dis- 
tribution of daylight. 

Instead of the usual 13 in. curtain walls, only 
9 in. curtain walls were used. Even under best 
inspection conditions a 13 in. wall is seldom laid 
solid and with proper bond. <A 9 in. wall laid 
well and with joints stuck on the inside face as 
well as the outside is better than a 13 in. wall laid 
under usual conditions. To prevent conductivity, 
an arc space was provided on the inside and then 
a light gypsum block furring erected to receive 
the plaster. 

The unique spandrels and piers between the 
windows were constructed by placing stone slab- 
facings 1 in. thick on the exterior. This was 
heavily coated with a caulking compound and 
then 2 in. haydite concrete was poured against it. 
The stone was of course further secured by metal 
clips anchored into the concrete. On the room 
side of the section an insulating board 1 in. thick 
was placed. This 1 in. of insulator itself is said 
to equal 12 in. of masonry as a barrier to conduc- 
tivity. No forms were used in the spandrels as 
the stone facing outside and the insulator inside 
performed the services of the usual form. The 
spandrel beam is of a very small section due to 
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the fact that the spandrel wall is very thin and 
light, there being practically only 3 in. of masonry 
instead of the usual 12 in. Incidentally, these 
spandrel sections provide admirable recesses for 
the radiators. The vertical stone joints are fin 
ished with stock aluminum strips. 


Use of Concrete. American architects and 
engineers who have the opportunity to study mod 
ern European concrete construction are amazed 
at the unusually thin sections which are made to 
span fantastic distances. The secret, of course, 
is in careful placing and mixing, which the high 
cost of our labor does not permit. However, a 
great deal can be done by careful application. 

In the Chadsey High School concrete was used 
whenever good judgment permitted it. Not only 
was the roof slab poured of concrete, but the 
material was used in integral curbs around all 
parapets, pipes, pent houses and other penetra 
tions through the roof. 

It is possible to make a waterproof roof of solid 
slab construction by using proper aggregates, 
waterproof cement, puddling with pneumatic 
hammers, providing adequate expansion joints, 
and making sure of proper curing. 

The balcony of the Chadsey High School audi- 
torium is also of reinforced concrete, with the 
exception of the main girder of structural steel 
and a diagonal I-beam at each end. The canti- 
lever beams were of reinforced concrete, as shown 
in the illustration. The face of the balcony rail 
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Manning Bros. 


Left, typical window and spandrel construction; right, details of the stair rail construction 
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Corkhboard 
& Blackboard 


Construction 


A detail of a typical blackboard and baseboard construction. The use of metal trim and frames offers 
many advantages over a more usual type of construction in that warping with the subsequent plaster 


cracks is eliminated and installation made simpler. 


Vaniuing Bros. 


The library ceiling showing the effect of exposed 
concrete beams. The panels are acoustic material 
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Ease in maintenance is also an important factor 


is unplastered concrete, the surface resulting from 
the forms of 7™% in. boards. Throughout great 
care was taken to have properly shaped tight 
forms and to see that steel was properly set. The 
result is that the exposed concrete is acceptable 
as a finish surface. Very little patching or sur- 
face treatment was necessary, although paint was 
used directly on the concrete for decorative pur- 
poses in some places. 

In good practice, roofs are insulated in some 
manner, the insulator being usually placed on top 
of the slab. In this instance the insulating board 
was placed under the slab and then stencilled in 
color to produce a decorative effect. This method 
was followed in all special rooms leaving the con- 
crete beams exposed. It should be noted that by 
the use of insulation board in addition to the 
benefits described above, sound-deadening was 
likewise achieved. 
Stairs. In school work it is usual and some- 
times mandatory to construct solid rails around 
the stairs. This is ordinarily done by erecting 
a steel channel frame work which is covered with 
wire lath and finished marble or similar material 
on both sides. Such compticated construction was 
eliminated in this instance by using one thickness 
of marble, polished on both faces and secured to 
the steel stringer by metal bars approximately 
30 in. on centers. 
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Glazed Tile) 


Painted Concrete 


Manning Bros. 


Unusual effects have been obtained by allowing the structural parts to show as finished surfaces. The 
illustrations are of a detail of the auditorium balcony rail where the concrete has been exposed, painted, 
and capped with variously colored tile. Installation and maintenance expense was kept at a minimum 


Interior Trim. In all details of the building, 
the cost of maintenance was kept in mind fully 
as much as the cost of construction. For that 
reason, horizontal dust catchers were scrupulously 
avoided. The lockers in the corridors were built 
in flush with the wall and set up on a sanitary 
base. The blackboard and cork board trim is en- 
tirely of metal set flush with the plaster. A flush 
metal plaster stop was used on top of the base in 
the class rooms, which permitted the installation 
of a flush wood base without the possibility of 
warping due to green plaster. 

Also, the probability of plaster cracks and the 
shrinkage of trim were both obviated by the use 
of metal and installation was much easier than it 
would have been with another material. 


Cost. In addition to this high school, the capaci- 
ty of which is 1600, the group of which it is a 
part also has an intermediate school with an 
enrollment of about 2200, and a power plant 
designed to take care of the two buildings already 
erected and the future elementary school. The 
cost of the group as it stands today, including 
architects’ and engineers’ fees, and landscaping, 
is over $814,000. When preliminary estimates 
were taken, they were over $133,000 greater than 
the final cost. A great deal of this saving can 
be ascribed to the economies effected in the design 
and the construction methods. 
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Corridor 
locker Head 


Section 


Note the manner 
in which the plas- 
ter is keyed and 
the top trim is 
anchored to the 
plaster ground 





A typical corridor wail and a section through the 
head of the lockers which form a metal wainscoting 
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a the selection of materials to be 
used in schoolhouse construction does not 
differ from the selection of materials for other 
buildings of the same classification. The exterior 
parts should resist the elements with a minimum 
cost for upkeep; the interior parts are exposed 
to wear through use and through the necessarily 
intensive cleaning. Probably no other type of 
building is subjected to such severe normal usage 
as a school building. Children are quick to dis- 
cover weaknesses in materials and equipment 
which, when thus disclosed, are usually aggrava- 
ted until overcome by replacement or repair. 

Adaptability, durability, and economy—these 
are governing qualities in the selection of mate- 
rials for the school structure. Likewise, regard- 
ing details, there must be a full realization of the 
particular function to be performed by each piece 
or kind of material used. This, together with as- 
sembly of the materials in a practical manner, has 
a vital influence on the result which may be ex- 
pected. 

The completed result depends to a great extent 
also upon workmanship, both in the preparation 
of the material and in its actual application. The 
finest stock for interior finish may be selected, 
yet the finished product may have to be rejected 
because of improper machining or sanding; the 
flooring stock and finished material as delivered 
on the job may be exceptionally good, yet the fin- 
ished floor may be unsatisfactory due to improper 
nailing or carelessness in finishing or scraping. 


Windows. <A _ window assembly must with- 
stand severe exposure to the elements and calls 
for minute attention to both materials and details. 
This article will deal only with a double hung 
wood window frame and sash assembly, as these 
are still designed and detailed by the architect. 
Metal windows of various types are usually 
selected from manufacturers’ literature and 
samples. 

*Epitor’s Note: Mr. George F. Womrath is in charge 
of business affairs of the Board of Education, Minne- 
apolis; Mr. Edward H. Enger is an engineer in charge 
otf the Architectural Division, Board of Education, Min- 
neapolis. 
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Materials. \Vood for sash should be selected 
on the basis of its resistance to weather, its abil- 
ity to take paint or varnish, and its resistance to 
shrinking, swelling, and warping; wood for sills 
and other parts of the window frame exposed 
outside should be selected for maximum dura- 
bility and ability to take paint. Wood for parting 
beads and pulley stiles must be hard enough to 
resist the wear of sliding sash, even when pro- 
tected with merely a coat of oil and an additional 
coat of paint on the parts exposed to the weather. 

For the outside window sill, a true, smooth 
surface on which to rest the wooden sill is essen- 
tial, and which will give a uniform space for 
caulking. A minimum number of cross joints is 
desirable, as each joint is a potential entry for 
moisture. Stone fulfills all requirements, and 
usually is a satisfactory material. Terra cotta has 
been employed in some instances with success, 
and the recent development of non-corrosive 
metals opens a new range of sill possibilities. If 
for economy brick is used, the units should be 
selected for uniformity of size, and should be laid 
rowlock with especial care so that all joints are 
thoroughly filled with cement mortar, struck 
smooth with a concave jointer. 

For the inside stool, smooth polished stone, 
marble, metal or slate at least 1% in. thick, are 
excellent. An installation of any of these mate- 
rials is durable, and can be kept clean with a mini- 
mum of janitorial service. 

In selecting a weatherstrip, the efficiency in 
preventing leakage must be taken into account. 
It is an increasingly common practice to install 
weatherstrips along with the general construction 
and before the sash are thoroughly dry. This 
means that the weatherstrip must allow for a con- 
siderable amount of shrinkage in the sash, with- 
out impairing its efficiency or interfering with the 
sase of sash operation. Details of various strips 
should be carefully studied with this in mind be- 
fore a selection is made. 

Due to the recent and high development in the 
methods of manufacturing glass and the almost 
universal practice of labeling, the choice of glass 
is much simplified. <A first quality glass, made 
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by the flat drawn process, will give satisfaction. 

The window details must allow for easy opera- 
tion of the sash, and provide maximum resistance 
to the elements. 

Care should be taken that the sash are not made 
so large (especially in width) that they will be 
awkward to operate. Experience has shown that 
widths in excess of 4 ft. are too wide, except in 
very special cases. A feature which tends to 
make the operation of large sash somewhat easier 
is the vertical extension of the side rails on both 
the upper and lower sash, in the form of horns. 
This minimizes the rocking of the sash and con- 
sequent binding. 

In detailing, there are a number of small 
matters which affect vitally the weather resistance 
of the installation. See Figure 1. The first 
is the provision of a wind stop which is plowed 
into the underside of the sill and is set in mortar 
at the time the window frame is placed. Another 
is the provision of proper caulking space. The 
outside lower edge of the sill is shaped so that 
elastic caulking cement makes a weathertight seal 
when the space is filled. Likewise on the inside, 
just back of the window stool, there is a space 
which can be caulked tightly with oakum before 
the finished inside stool is set. On the brick 
molding a rebate is formed on the side nearest the 
brick jamb to receive the elastic caulking paste. 
To prevent the collection of moisture due to 
capillary attraction and to provide a drain the 
underside of the lower sash rail is cut with a drip. 


Workmanship. Special attention should be 
given to the construction at the junction between 
the muntins themselves and at the points where 
the muntin bars are mortised into the lower sash 
rail. This work should be very accurately done 
so that all joints are tight. Usually in the manu- 
facture of wooden sash, at the junction between 
the lower rail and the stiles, there is a small 
opening left by the machining. This opening 
should be filled solid with wood. 


Finishing and Maintenance. [special atten- 
tion should be given to the painting of the bottom 
rail and all edges of the sash. Immediately after 
the priming coat, all muntin joints should be put- 
tied, especially on the bottom rail. The exterior 
surfaces should be given at least three good coats 
of white lead and linseed oil paint. Experience 
has shown that the addition of approximately one 
gallon of high quality enamel to each hundred 
pounds of white lead in the second and third coats 
adds materially to the life of the paint and to its 
water and weather resistance properties. The 
inside surfaces of the sash should be given the 
equivalent of one coat of stain and three coats of 
varnish, unless the room is finished in paint, in 





FIGURE 1 


which case there should be at least three coats of 
paint. 


Interior Trim. The interior trim should serve 
a very definite purpose wherever it is applied. 
There should be a strict relation between the form 
of each particular piece and its function. 


Material. Various materials have been used 
for trim, including glazed brick, tile, metal (usual 
ly painted and selected from stock designs) and 
wood. If wood is used a high quality hardwood 
material should be selected. Oak serves the 
purpose admirably; it wears well and, when 
properly finished, maintains its appearance even 
after a long period of use. Oak can usually be 
used in all of the finished rooms, although in 
special rooms, where an enamel finish may be 
necessary any hardwood with a close grained 
texture can be substituted. Pine can also be used 
in these rooms as the trim is not subject to too 
much abuse. In rooms subject to heavy moisture 
conditions, such as swimming pools, shower rooms 
and locker rooms, metal trim should be provided, 
though especial care must be taken when this 
material is used to see that all surfaces are com 
pletely covered with moisture-resisting metallic 
paint before the trim is applied. 


Details. Simplicity should be emphasized to 
allow for easy cleaning and to obtain beauty in 
the design. Casings should be simple and flat, 
with the corners slightly rounded and with a quirk 
cut into the edge adjacent to the finished painted 
walls. This will allow the painter to work close 
to the finished woodwork without marking it. 

Figure 2 shows one of several practical black 
board details which allow of easy cleaning and 
maintenance. On the upper rail dust is apt to 
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FIGURE 2 


remain undisturbed unless it is visible and easily 
accessible from the floor. Note particularly the 
profile, also the tolerance in the position of the 
slate which can be taken up by the specially shaped 
quarter round moulding. 


Finish and Maintenance. The wood of all 
interior trim should first be thoroughly filled. If 
the trim is to be stained, this operation may be 
combined with the filling. On top of the stain 
there should be at least three coats of high quality 
varnish to give a high resistance to wear. Dull 
varnish for the final coat greatly enriches the 
appearance without detracting from its wearing 
qualities. 


Walls. Special rooms may require special wall 
finish, depending upon their particular purposes. 
For the majority of the rooms for academic sub- 
jects, hard wall plaster with sand float finish is the 
most practical finish. This is susceptible to deco- 
ration and helps to conceal the waves and _ hair- 
checks which are often noticeable in a smooth, 
putty coat finish. 

In gymnasiums the finished wall material should 
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offer a maximum resistance to the very severe 
wear to which it is subjected and should have a 
smooth surface in order to minimize personal 


injury. A salt-glazed, vitrified brick is ideal for 


gymnasium use, up to a wainscot height of from 


eight to ten feet. Above this a smooth faced, 
light colored, vitrified brick is satisfactory. It is 
essential that light colored brick be non-absorb- 
ent and easily cleaned. 

In shower rooms, swimming pools, and toilet 
rooms, where the walls are subjected to continual 
cleaning and in other rooms where much mois- 
ture is present, a highly efficient water-resisting 
wall finish should be selected. A smooth wall 
finish is necessary to prevent persons coming into 
contact with them from being scratched, and a 
smooth faced or matt-finish ceramic tile, laid with 
smooth joints is ideal. If ceramic tile is not war- 
ranted by the budget, the next best material is 
Portland cement plaster with a hard troweled 
finish. This can be finished with enamel paint to 
form a highly moisture resistive and easily cleaned 
film. 

Satisfactory architectural effects can be ob- 
tained in auditoriums by the use of plaster. Mold- 
ing may be run in gypsum plaster and panels or 
other surfaces faced with ordinary plaster with a 
sand float finish; or with lime and Keene cement 
plaster, textured as may be desired. 


Details. In the gymnasium square edged cor- 
ners should be avoided and all corners of pilasters, 
door jambs, vent openings, etc., should be made 
of bull nosed brick. This applies to the heads 
of all openings and calls for special shapes at the 
junctions between jambs and heads and between 
jambs and sills. While the use of bull nosed 
brick does not prevent accidents, it does, to a 
certain extent, prevent bad cuts and bruises. 


Ceilings. In most cases the materials 
and finishes which are used in the adjacent walls 
can very properly be used in the ceilings. The 
ceiling should, however, be of a light color to 
obtain the maximum light refraction. In most 
instances the most satisfactory material for 
gymnasium ceilings is plaster. 

The acoustical treatment of ceilings (especially 
recommended in gymnasiums and lunch rooms) 
involves the consideration of a large number of 
materials, each of which has its own particular 
value and peculiarities. The choice of acoustical 
materials should be based on practicability of in- 
stallation, decorative possibilities, cleaning possi- 
bilities, fire resistance, permanence, appearance, 
efficiency, and cost. The weights to be given to 
each of these items will naturally vary somewhat, 
according to the rooms in which the material is 


same 


to be used. 
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Floors. Floors must withstand wear. In class- 
rooms, the floors should be smooth, of attractive 
appearance, and reasonably quiet. In rooms 
where fixed desks are used, the floor covering 
should be of such material that seats can be fast- 
ened securely and permanently, and changed fre- 
quently, if necessary, without injury to the floor- 
ing. Hard maple answers the requirements satis- 
factorily. All maple flooring shou'd be of first 
grade, and should be side and end matched, using 
the 25/32 x 1% in. face, or the 33/32 x 2% in. 
face, according to room requirements. The nar- 
rower flooring is preferable as it is less apt to 
wear unevenly. 

In gymnasiums the flooring should be heavy 
enough to withstand the unusually hard usage. As 
the gymnasium is sometimes used for shot-put 
practice as well as apparatus work, a heavy floor is 
needed to withstand the shock. In a typical gym- 
nasium certain pieces of apparatus are used only 
occasionally and require recessed floor plates and 
sockets for their erection and support. The floor- 
ing, then, must be of sufficient thickness so that 
the floor plates can be mortised into the floor and 
still be secured firmly and safely in position. A 
gymnasium floor should be somewhat resilient and 
should be polished enough to offer a certain 
amount of slide. The surface should be such 
that rubber soled shoes do not grip it too tightly. 
A floor which stops a runner too suddenly puts 
undue strain on his ankles in all games where 
quick starts, stops, and changes of direction are 
necessary. Hard maple of first quality, similar to 
that used in the classrooms, extra thick, is excel- 
lent, as proved by experience. The 33/32 x 2% 
in. face flooring serves admirably. No sub-floor 
is necessary when a heavy top flooring is used. 

A number of materials fulfill the requirements 
of corridor floors but usually for economic rea- 
sons the choice narrows to a few. Among them 
is ceramic tile laid with a ceramic ti'e cove base. 
This can be laid in an almost infinite number of 
designs and patterns, and will give uniformly good 
service. The initial cost, however, is compara- 
tively high. 

Prominent as corridor flooring is terrazzo. 
When laid and finished by expert mechanics ter- 
razzo_ satisfactorily meets a majority of the 
requirements of a good floor. It is easy to clean 
and has a moderate original cost, low maintenance 
cost, durability and an attractive appearance. 

In lunch rooms, in addition to those require- 
ments, it is important that the floor be quiet. 
Noise has a disturbing effect on people, and sev- 
eral intensive studies are now being made relating 
to noise in school lunch rooms. Asphalt tile, laid 
in asphalt mastic, provides a floor covering obtain- 
able in a variety of colors, which will be economi- 
cal, easy to maintain, resilient, and very quiet. 
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In libraries the floor covering should present an 
attractive appearance, and should, above all, be 
quiet. Cork is satisfactory and there are a num 
ber of linoleum composition tiles which can be 
obtained in pleasing colors which will give excel 
lent service. As in the lunch room, satistactory 
use may be had of asphalt composition tile 

The portion of the floor of the auditorium t 
which the seats are directly fastened can be eco 
nomically and satisfactorily made of smooth, trow 
eled cement, paying particular attention to the 
workmanship and to the amount of cement and 
water used in the mixture. A hardener may be 
used. For the aisles and passages in the rear of 
the auditorium a covering of asphalt composition 
tile makes a good finish. Linoleum or cork tile, 
pre yperly laid, is excellent in these locations 


Details and Specifications for Laying 
Flooring. The details, specifications, and work 
manship are of the utmost importance for good 
results in laying floor coverings. Both building 
and material should be thoroughly dry before the 
floor is laid and even before the material is deliv 
ered. Wood flooring should not be accepted trom 
the mill if it contains more than 6 per cent of 
moisture by weight. This moisture content will 
be substantially increased if the material is stored 
in a wet building. Except in hot summer weather 
with sufficient wind to cause rapid evaporation, 
the building should be heated. A simple test, 
based on the hygroscopic properties of caicium 
chloride crystals, will determine the condition ot! 
the sub-floor. This test is made by sprinkling a 
small quantity of the crystals upon the sub-floor, 
covering them with a piece of glass about 12 in. 
square, and sealing the edges between the glass 
and the sub-floor with putty. If, at the end ot 
24 hours, the underside of the glass surface is 
dry and the crystals are intact, the sub-structure 
is dry enough to lay flooring in safety. If, how 
ever, the underside of the glass shows condensa 
tion, or if the crystals show signs of coalescing, 
then the sub-structure is still too damp to receive 
the flooring. 

When laying maple floors, the preparation of 
the floor foundation is of great importance. Sleep 
ers should be laid not more than 12 in. on centers 
and should be accurately leveled and securely held 
in position until the flooring has been placed The 
use of beveled sleepers is required whenever there 
is a cement fill used to hold the sleepers in pos! 
tion. However, equally satisfactory results have 
been obtained by using square cut sleepers bolted 
to the concrete floor and eliminating the sleeper 
fill. After the sleepers are laid, leve'ed and 
anchored, a layer of waterproof paper should be 
spread over the entire area, running the paper up 
behind all baseboards as a protection against mois 
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ture. The flooring can then be laid with every 
strip of flooring driven up absolutely tight, and 
nailed at every Nails 
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Then the floor should be covered with a protec- 
tive oil covering. If these 
no trouble 
under 


precautions are taken 
should develop with maple 


normal usage. 
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If a floors are improperly specified and 
laid, the \ 


because 


become a source of constant 
of cracks. At least three inches should 
be allowed between the top of the sub-floor and 
the finished floor level. On top of the rough sub- 
floor a layer of clean sand at least ™% in. thick 
should be placed and covered with a layer of 
waterproof paper. This eliminates 
between the terrazzo 
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finish and the 
and eliminates almost entirely the cracking 
which is prevalent in a thin terrazzo floor bonded 
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to the sub-floor with no allowance for expansion. 

A dry mix foundation coating should then be 
laid to a level of approximately 1 below the 
finished floor On top of the foundation 
coat, division strips of either brass or white metal 
should be accurately placed. As usually set, they 
form squares which should not exceed 3 ft. The 
use of division strips adds much to the attractive- 
ness of a finished floor and serves also to localize 
any hair checking which may occur. The choice 
of aggregate for the wearing surface is almost 
unlimited, though the harder marble should be im- 
bedded in the wearing coat, which after setting 
can be ground off and polished. 

When laying asphalt tile, the most satisfactory 
results are obtained by following the specifications 
and recommendations of the manufacturer. This 
material is usually laid in as asphalt mastic and is 
rolled into place, after which the floor is waxed 
and then given a final polishing with a machine. 

Linoleum tile, likewise, should be laid strictly 
according to the recommendations of the manu- 
facturer, using linoleum The surface 
should be thoroughly cleaned before any other 
finish is applied. 
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A practical detail for a sliding blackboard which increases the efficiency of the school class- 
room. It was developed for the Monroe High Schoo! in Monroe, Mich., by H. H. Turner, architect 
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LIGHTING AND ELECTRICAL SYSTEMS 


FOR SCHOOL BUILDINGS 


BY 


NELSON C. ROSS 


OF RICHARD D. KIMBALL CO., ENGINEERS 


The Service. Before planning the wiring sys- 
tem, there should be an understanding with the 
service company (preferably in writing) regard- 
ing (1) who will supply the electrical service to 
the building, (2) the character of the service 
available, and (3) the work which must be done 
by the owner in readiness for service connections. 

If direct current is used, the service will be 
three-wire, with 220 volts for power and 110 
volts for light. If the service is alternating cur- 
rent, the lighting service as a rule will be fur- 
nished over a single-phase, three-wire circuit at 
110-220 volts while power may be furnished sin- 
gle-phase, two-phase, or three-phase, and at 220 
volts or 550 volts, depending upon the character 
and development of the company’s lines. Accu- 
rate service information is of the greatest impor- 
tance, as it will influence the character and design 
of nearly all of the electrical equipment installed 
throughout the building. 

The company may require individual trans- 
formers for the building. Where permissible such 
transformers may be installed on poles, if the 
building is isolated, although it is preferable 
always to provide a fireproof vault in the build- 
ing in which the transformer can be located. A 
large high school may have a connected load 
exceeding 150 kw. for lighting and 100 kw. for 
power and cooking. Transformers for this ser- 
vice require a vault not less than 10x12 ft. with 
full head room, and provision should be made for 
the ventilation of the vault either by means of 
louvered windows or by means of galvanized 
metal ducts leading to the outside of the building. 
Provision should also be made for draining the 
vault, where possible, to a dry well, and a cement 
curb 6 in. high should be provided at the door. 
The door of the vault should be not less than 36 
in. wide by 6 ft. high, and should be fitted with 
heavy hinges and lock. Where possible, the ser- 
vice switchboard room should be adjacent to the 
vault, the service cables passing from the trans- 
formers to the service switchboard with risers to 
the distributing panelboards. 

Service cables of primary voltage will, as a 
rule, be brought to a point on the property by the 
service company at their expense, a charge being 
made, however, for all work on the premises of 








lhe service cables will pass through 
the wall of the vault and terminate in the primary 


connection on the several transformers. It is cus 


the owners. 


tomary for the service company to provide and 
install the transformers in the vault and to pro 
vide primary protection, also making all connec 
tions to the primary leads at their expense 


In General. In the first outline of the work, 
it is of importance to decide upon the location of 
the service entrance, the service switchboard 
room and the distributing panelboards. Individual 
panelboards or switchboards will control the 
circuits in the auditorium, the gymnasium, the 
kitchen or cafeteria, larger laboratories, and the 
manual training rooms. They may be spaced to 
correspond with local equipment. Panelboards fo 
other areas must be placed near areas they con 
trol, and in general should be so located that th: 
average length of the branch circuits will not 
exceed 75 feet. 

In a rectangular building, panels set at the inte1 
sections (four to each floor) will suffice. With 
an “LL,” “*T” or “U” shaped building, two or three 
panels may be required on each floor, depending 
on the design. It is good practice to provide wire 
closets on each floor with a duct or shaft through 
which all riser wires may be run. Such closets 
seldom exceed 6x8 or 6x10 ft. in floor area and 
open from the corridor. When panels are on 
walls of corridors, however, it is important that 
there be room for the feeder and branch circuit 
conduits to run free from the panels to the outlets 
and equipment (where built in the walls) without 
interfering with building steel or with pipes or 
other trades. 

In modern practice the so-called grounded neu- 
tral system of wiring is used, wherein all panel 
boards are fitted with single-pole switch and one 
fuse in each branch circuit, the neutral wire of 
each branch connecting to a neutral buss in the 
panel, which is in turn grounded. Two-pole mas 
ter switches are used on the feeders, these fitted 
with solid neutral and with fuses only in the out- 
side legs, all wire being color coded insuring a 
completely polarized system, All branch circuits 
on each of the floors will be run back to and feed 
from the panelboards on the respective floors. 
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In proportioning circuits, a single circuit must 
be allowed for the lighting of each classroom with 
a separate circuit controlling a stereopticon outlet. 
For toilets, corridors, and kindred areas, not more 
than six outlets should be allowed per circuit. 
This also applies to convenience receptacles. In 
general, branch circuit wiring will be of No. 14 
gauge. For stereopticons and for circuits exceed- 
ing 75 ft. in length, No. 12 gauge wires should be 
used. Branch circuits to the tables and laboratories 
should be not less than No. 12 gauge wire, and 
for low voltage No. 10 gauge wire is to be pre- 
ferred. Two circuits may be run in % in. con- 
duit and three circuits in 34 in. conduit. It is not 
advisable to more than three circuits (six 
wires) in any one conduit. 

Panelboards may be of the fuse type, using 
toggle switches or of the circuit-breaker type 
where a magnetic circuit-breaker and thermal cut- 
out are used in place of a switch and fuse. Such 
panelboards are more expensive than the fuse 
type, but are to be preferred as there is no fuse 


use 


maintenance. 


Construction. When the building is of first- 
class construction, all wires of all services must 
be installed in rigid conduit, using standard steel 
outlet boxes as may be required by the character 
of the outlets. When the building is of wood, or 
of second-class construction, employing brick 
exterior and bearing walls, with masonry floor in 
toilet and corridors and ceilings of timber, with 
partitions of wood studding, rigid conduit will 
be required for all wires in brick or masonry con- 
struction, while it is permissible to use armored 
conductors or the so-called BX or Greenfield con- 
duits where they are not installed in the masonry. 
Where such construction is permitted, it is impera- 
tive that the same type of outlet box be used as is 
required for first-class construction, the armored 
conductor and Greenfield conduit attaching to the 
outlet boxes with standard clamp box connectors. 
Troubles will nearly always occur at the outlet 
boxes and the space available in the box together 
with the care with which splices and connections 
are made will determine the safety of the job. 
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Auditorium Equipment. The auditorium 
lighting will include that of the stage, the house, 
and the entrance or emergency circuits. All light- 
ing of the stage, the ceiling of the house, as well 
as balcony and soffit lighting is controlled from 
the stage switchboard ; exit and emergency lights 
and those of toilets, entrances, lobby, etc., as well 
as outside pedestals are controlled from the lobby 
panelboard, in or near the lobby. 

The intensity required for the house will be 
high, but while under dimmer control low inten- 
sity will suffice. When used for lectures and other 
educational purposes, an intensity equal to class- 
room lighting will be required. The stage equip- 
ment may include: (1) Folding footlight trough 
and reflector wired in four circuits and for three 
colors, with outlets spaced on 6 in. centers. (2) 
Four stage border reflectors, each wired for four 
circuits in three colors with outlets spaced on 6 
in. centers. (3) Mechanism and counterbalances 
by which the border reflector may be raised and 
lowered. (4) Six 30-ampere flush stage pockets, 
each fed from separate circuit from the stage 
switchboard. (5) Four drop cord outlets over 
gridiron controlled from local switch at ladder. 
(6) Four bracket outlets in wings with local 
switch control. (7) Ten receptacles in orchestra 
pit. (8) One flush receptacle outlet for speaker’s 
lamp front of stage. (9) One house telephone 
outlet. (10) One local telephone outlet to booth, 
return call bell system between stage switchboard 
and booth. (11) One flush receptacle outlet front 
of stage in return call system. (12) Dynamic 
speaker and microphone outlets of radio systems. 
(13) Return call buzzer from booth. (14) Six 
inch period gong with cut-out switch. (15) Stage 
switchboard and momentary contact switch con- 
trolling house lighting from booth. (16) Outlet 
for curtain motor, etc., and two convenience 
receptacles. 

House lighting may include: (1) Four to six 
chandelier outlets for ceiling of house, each fed 
from two or more circuits from stage switch- 
board. (2) Ceiling lights under balcony soffit fed 
from two circuits from stage switchboard. 
Bracket outlets over side aisles rear of house and 
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Fig. 2. A wiring 
plan of a typical 
school auditorium 


over balcony control on eight circuits from stage 
switchboard. (3) Baseboard receptacles 50 ft. 
apart for cleaning. 

Entrances, toilets, lobby, booth, balcony stair 
and other sections connected with the entrance to 
the auditorium will be controlled from the lobby 
panelboard and from the general and emergency 
lighting feeders. Where large chandeliers are to 
be used for the house lighting a sheet metal ring 
may be provided in the ceiling with plugging boxes 
in the attic space and fixture winches used for the 
lowering of the chandeliers for cleaning and lamp 
replacement. Bracket fixtures in the house may 
be of the three-lamp type, fed on both general 
and emergency circuits ; the center lamp connected 
as emergency and feeding from the lobby panel, 
the remaining two lamps of each fixture fed from 
the general circuit and under dimmer control from 
the stage. 
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Auditorium Lighting Service. The modern 
high school stage switchboard is of steel of the 
self-standing type embodying a magazine fuse 
panel controlling circuit switches and dimmers, 
all circuits from the stage and house connecting 
to the fuses in the magazine panel and to the 
dimmers for control; fixed circuits, such as 
orchestra lighting, grid, floor pockets and stage 
brackets, connecting to the switches without 
dimming. 

Dimmed circuits will include: Whites, reds, 
blues, foots and borders; ceiling chandeliers, aisle 
brackets, balcony brackets, under balcony soffit in 
house. 

A remote control switch may be located on the 
stage switchboard connected to master, the main 
busses controlling the lighting of the house with 
a controlling switch in the booth, permitting the 
controlling of the house lighting either from the 
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stage or by the booth operator at will. Motors 
operating ventilating fans of the auditorium may 
be controlled from the stage switchboard or from 
the lobby panel, depending upon the location of 
the equipment. In each such case remote control 
switches should be employed with the operating 
wires brought back to the panels and pilot lights 
to indicate when the motors are in operation. 


Booth. For the larger schools, the booth may 
be equipped with outlets for two moving picture 
projectors, one spot light and one stereopticon, 
all controlled at a panelboard in the booth, employ- 
ing a 100-ampere two-pole double-throw fused 
knife switch in circuit with each of the four 
machines, these feeding from separate busses on 
the panelboard a.c. and dic. service to the 
machines. 

Normally the machines will operate from the 
direct current buss from a motor generator set 
(about 10 kw. capacity), located in the service 
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switchboard room, under remote control from the 
booth using two No. 0000 wires, the a.c. busses 
of the panel feeding from the a.c. current from 
the service switchboard, using three No. 0 wires 
with the panel circuits balanced on the two sides 
of the feeder, The a.c. current is used as auxiliary 
to the d.c. current in the event of interruption, 
through an a.c. to d.c. rectifier in the booth. If a 
storage battery is considered for the emergency 
lighting service, it may also be used as auxiliary 
service to the booth in place of the rectifier. The 
panel should also be fitted with a.c. switch con- 
trolling booth vent fan, and with pilot lamps on 
each feeder wired to indicate when the feeders 
are alive. 

In addition to the above, the booth should be 
equipped with local telephone outlet to stage, 
house telephone outlet, battery return call bell 
system, momentary contact switch controlling 
house busses, two flush receptacles at winding 
tables. The above equipment may be installed in 
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a standard four-machine booth and will be ade- 
quate for silent pictures. If sound pictures are 
required, the booth will be enlarged to 18x10 ft. 
and will require, in addition to the equipment 
noted above, outlets and conduit runs containing 
special lead-covered wires for the sound pick-up, 
amplification and reproduction circuits. 

There should be provided in the front wall of 
the booth a standard outlet box opposite the 
sound head of each projector, with flexible con- 
duit connections to the sound head. The outlets 
should be connected with a horizontal run of 1% 
in. conduit with junction box cut in between 
machines. From this junction box run 1 in. and 
1% in. conduits respectively to a similar outlet 
box at the right of the observation port and 
slightly higher than the center of the port, to pro- 
vide for the fader and volume control devices. 

The junction box must be also connected with 
runs of % in., 1 in. and 1% in. conduits contain- 
ing talking conduit wiring to the several locations 
of (1) main amplifier rack, (2) A-box containing 
terminal strip-cabinet, on rear wall of booth, (3) 
battery or motor generator set room. 

The A-box is a centralizing point for all talk- 
ing circuits, being a steel cabinet with 7 in. wood 
back on which are mounted the required number 
of connector strips, the usual dimensions being 
12x12x4 in. and equipped with door and latch. 

From A-box run conduit to local loud speaker 
outlet mounted in booth ceiling, 3 ft. from front 
wall and 3 ft. beyond the last projector. Run also 
from A-box, 1 in. conduit and four No. 12 gauge 
wires to a B-box on rear of stage, also a circuit 
of No. 10 wires in % in. conduit to the nearest 
cold water pipe for a ground. 

From the 110-volt lighting section of the booth 
panel, run circuit to battery or motor generator 
set room to provide for running the motor gener- 
ator and for charging the battery. 

The above equipment gives an outline of the 
conduit runs, and circuiting required for the work. 
In actual installations this equipment will vary, 
depending upon the design and manufacture of 
the equipment selected and the various conditions 
which govern the details of construction. 


Gymnasiums. Lighting circuits of the gym- 
nasium will be controlled from a separate panel- 
board in the instructor’s office, or in a convenient 
entrance corridor unless the gymnasium is to be 
divided into two sections (to provide for the dif- 
ferent sexes) by means of folding panels or a 
curtain, in which case each section will control 
from its own panelboard. 

Illuminated exit signs in each section will con- 
trol from the respective panels and from the 
emergency feeder. 

Where flat ceilings permit, flush reflector light- 


ing units with clear lamps may be used with good 
results, with spacings approximately hanging 
height. Where monitors, exposed trusses, and 
skylights exist, the same conditions hold, but 
pendant types of fixtures may be required, with 
enclosed glass or with steel reflectors. 

A high lighting value will be required with an 
intensity approximately 12 foot-candles on the 
main floor, ordinarily using 300 watt lamps with 
not more than two lamps connected to feed from 
any one circuit. 

Where division of the gymnasium by means of 
a curtain is contemplated, a circuit of three No. 
10 gauge wires should be run from the panelboard 
to the location of the curtain at point near ceiling 
in readiness for the installation of curtain raising 
and lowering equipment. In addition to the above, 
provision should be made for 18 in. secondary 
clock with heavily wired front in each section of 
the gymnasium as well as radio dynamic speaker 
outlet, volume control, a 6 in. period gong, and 
local telephone. Where there is a running track, 
the lighting under it will be separate from the 
lighting of the body of the room, using flush pris- 
matic units where the ceiling permits, otherwise 
the standard marine fitting with heavy wire guard. 


Cafeteria and Lunch Room. In general the 
circuits of the lunch room, kitchen and cafeteria 
will control from a separate panelboard, con- 
veniently located, with possibly one or more local 
switches controlling aisle lights. The lighting of 
the lunch room should be approximately the same 
as that of the classrooms and at approximately the 
same intensity. The lunch room will also be 
equipped with a local telephone in the kitchen, 
two secondary clocks, two or more period gongs 
and a dynamic loud speaker and volume control 
outlet of the radio system. For the kitchen, in 
addition to the lighting, provision should be made 
for one 10 kw. electric range, this fed from three 
No. 4 gauge wires, the circuit terminating in a 
three-pole flush sixty ampere receptacle also with 
three kw. outlet for electric toasters, dishwasher, 
motor of ™% hp. and refrigerator outlet fed on 
separate circuit of two No. 12 gauge wires, the 
circuit terminating in flush receptacle 7 ft. above 
the floor. Provision should also be made for two 
or three flush receptacles each fed on a separate 
circuit as above and terminating in receptacles for 
use with special equipment. 

Receptacles where used on heating circuits 
should in each case be equipped with switch and 
bull’s-eye pilot lamp. Illuminated exit signs for 
the lunch room will be required at all exits under 
control of local panelboard, and from emergency 
feeder. Convenience receptacles in the baseboards 
set at 50 ft. centers should be provided for 
cleaning. 
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Entrances, Corridors and Stairs. The light- 
ing entrances, including pedestals and outside 
bracket fixtures, may be controlled from con- 
venient local switches and should be fed on sep- 
arate circuits from those supplying the general 
lighting. The spacing of outlets in corridors will 
more or less depend upon ceiling paneling and 
exposed beams. As a rule, such outlets may be 
located from 16 to 22 ft. apart. The fixtures 
should be fitted with 100 watt or 200 watt lamps 
to produce an intensity of at least 3 foot-candles. 
For reasons of economy it is advisable to connect 
the corridor outlets on two circuits, each controll- 
ing every other lamp and both circuits under 
three-way switch control from both ends of the 
corridor, where it is desired to control the cor- 
ridor lighting. 

The lighting circuits of the stair halls may feed 
from the basement panels and loop up from 
landing to landing under three- and four-way 
switch control, with switches at all landings, per- 
mitting the control of the lighting of each stair 
hall from any landing. Flush convenience recepta- 
cles should be located 18 in. above the floor in all 
corridors, spaced not more than 75 ft. apart (for 
use with floor and wall cleaning equipment). This 
spacing, with the use of a 70 ft. cord on the 
machine, will permit the cleaning of adjacent 
classrooms from these outlets, the circuits feeding 
from the basement panelboards, using No. 12 
gauge wire looping vertically from floor to floor. 

Flush receptacles 7 ft. above floor under local 
switch control should be placed in corridors for 
the lighting of bulletin boards. 





Classrooms and Laboratories. ‘The average 
classroom approximately 24 x 30 ft. in floor 
dimensions will require six ceiling units uniformly 
spaced. With the direct type of enclosed unit and 
the use of approximately 200 watt lamps, or 1200 
watts on the circuit, an intensity of 10 foot- 
candles may be obtained. With the semi-indirect, 
and wholly indirect units, it will require additional 
wattage at each fixture to produce the same 
intensity, which should be considered a minimum. 

With the semi-indirect and indirect types care 
must be exercised as to the length of the fixture 
to prevent spotting of the ceilings. For classroom 
work, and with the six outlets noted, additional 
lighting for the blackboards will not be required. 
Blackboard illuminators, however, are of marked 
importance for use in the lecture rooms. 

Classrooms used for sewing, bookkeeping, type- 
writing, and similar work require a higher inten- 
sity than the rooms used for academic purposes. 
In such rooms, eight units may be required as it 
is preferable to increase the number of units 
rather than the wattage of the lamps.* 

In general, the average classroom may include 
the following: Six ceiling outlets connected on 
a single circuit from panelboard; two _ local 
switches ; one floor pocket for teacher’s lamp; one 
stereopticon outlet on single circuit; wiring for 
ventilating unit; secondary clock; magnetic loud 
speaker ; local telephone ; period buzzer. 


*For a discussion of types and efficiencies of lighting 
units refer to Bulletin LD-117D “Calculation of Lighting 
Installations,” which may be obtained from the Edison 
Lamp Works of the General Electric Company. 
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Fig. 5. A wiring diagram and typical first floor plan of a nine-room school 
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Fig. 6. Typical wiring layouts for 28-ft. and 32-ft. classrooms 


The laboratories may be fitted with wiring and 
equipment for scientific apparatus in addition to 
the wiring and equipment noted for classrooms, 
and the low tension equipment in the laboratories, 
together with the apparatus rooms and adjacent 
lecture rooms, will be under control of the low 
tension laboratory switchboard, Laboratory tables 
may be of the single type or the combined type. 
This may apply to both physics and chemistry 
laboratories. Wiring must be carried from the 
switchboard to the instructor’s table and where 
single tables are used, from the switchboard to 
each table. Where, however, the combined tables 
are used, wiring may terminate at a single point 
and be developed on the tables. 

The students’ chemistry table will require from 
two to twenty-four volts d.c., and 110 volts a.c. 
The chemistry instructor’s table will require two 
to twenty-four volts d.c. and 110 volts a.c. The 
chemistry laboratories will also require circuits 
from the panelboards to the fume hood with con- 
nections to the fans, the circuit under local switch 
control with pilot lamps indicating when the mo- 
tors are in operation. 

The physics laboratories will require from two 
to twenty-four volts direct current, two to twen- 
ty-four volts a.c., and 110 volts d.c., both at the 
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Fig. 7. An efficient wiring diagram and layout for a chemistry room and physics laboratory 







students’ tables and the instructor's table, as well 
as window benches both in the laboratories and 
in the apparatus rooms. Chemistry lecture rooms 
will require the same equipment at the instruc- 
tor’s table as noted above for the instructor’s table 
in the chemistry laboratory. This also applies to 
physics lecture rooms where the instructor's table 
must duplicate that of the physics laboratories. 
All table circuits should be run from the switch 
board down and in the floor slab to the location of 
the tables these circuits control. When the tables 
are permanently fixed, conduits may turn up in a 
factory ell and terminate in a junction box on the 
table; where not permanently fixed the conduits 
may terminate in a flush floor box and conduits 
extended from it for connections to the table. 
Circuits for laboratory tables should be not less 
than No. 12 gauge wire in % in. conduits. Cir- 
cuits should be carried from the panelboards to 
the fans for the ventilation of the fume hoods in 
the chemistry laboratory, with flush lock switch 
and pilot lamp at a convenient point near hood 
for control, the pilot lamp being wired to glow. 


Laboratory Switchboard. The switchboard 
should contain control panels for the various 
types of current used, mastering equipment and 
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all the necessary electrical control instruments. 
Subordinate transfer panels for the different 
laboratories will be made up with the required 
number of transfer jacks, plugs and cords, to- 
gether with ammeter and voltmeter connections 
designed to receive current from the switchboard 
and transfer it through the subordinate panels to 
the tables at the required voltage. 

The low tension switchboard may be of slate, 
of ebony wood, or of sheet steel, and may be of 
the self-standing type set out from the wall, or of 
the flush type wherein the mechanism is enclosed 
in a steel cabinet. With the self-standing type the 
board should set not less than 28 in. from the wall, 
and the ends should be protected with a wire grille 
door. As a rule, the switchboard is located in the 
physics laboratory. Subordinate transfer panels 
are, as a rule, set flush in a steel cabinet with lock. 


Power Circuits. Power circuits should be run 
in rigid conduits, should be in all ways independ- 
ent of the circuits feeding the lighting service, 
and should be fed from separate risers from the 
service switchboard. 

Motors usually are included under heating con- 
tracts and are installed in readiness for connec- 
tions. Controllers, where required with the motors, 
are furnished with the motors and delivered at 
the building, the electrical contractor mounting 
the controllers, furnishing fused safety switch at 
each motor, and making connections, an exception 
being the elevator equipment where the electrical 
contractor will provide a switch with sufficient 
wire to reach controller, the final connections 
being made by the elevator contractor. 

Where motors are closely grouped, branch cir- 
cuits may run from each motor, terminating in a 
cut-out cabinet at some convenient point, a single 
power main or riser then feeding the cut-out 
cabinet from the service switchboard. Motors 
operating ventilating fans and other equipment 
remote from the point of operation may be con- 
trolled from a remote control switch at the motor, 
control wires running to the point of control, and 
terminating in a momentary contact switch with 
pilot lamp connected to glow when the motors run. 

Where the operating current for the motors 
exceeds 220 volts, the motors are operated from 
the higher voltage, and the lamp voltage of the 
lighting circuit connected to operate the remote 
control switch. The motors in the boiler room 
section, including ash hoist, stokers, oil burning 
equipment, pumps, vacuum cleaners, coal han- 
dling equipment, etc., may be grouped to control 
from a cut-out panel, in turn fed from the switch- 
board. A motor outlet must be left at convenient 
point in the boiler room for the operation of the 
air pumps of the automatic control system, this 
fed from the nearest lighting panel at 110 volts. 





3m SS 





ABRBCHITECTURBSA L 








Cooking Laboratory. The cooking laboratory 
will employ possibly three household electric 
ranges at 10 kw. each, located near the instructor’s 
table. Each is fed from three No. 4 gauge wires 
terminating in a 60-ampere flush polarized recep- 
tacle at a point near ranges. At each student’s 
table, as well as at the instructor’s table, provision 
may be made for a 1000-watt hot plate, each fed 
from separate circuit of three No. 12 gauge wires. 

Provision should be made for electric refriger- 
ator by means of flush receptacle at a point 7 ft. 
above the floor. 

All circuits in the laboratory should control 
from a separate cooking panelboard adjacent to 
the teacher’s table, this equipped with fuses and 
switches for the protection and control of the 
cooking circuits, the panel fed on a separate riser 
from the service switchboard. 


Industrial Shops. Industrial shops may be 
considered as follows: (1) machine shop, (2) 
sheet metal shop, (3) paint shop, (4) woodwork- 
ing shop, (5) sloyd shop. 

It is difficult to obtain a complete shop equip- 
ment layout at the time of the completion of the 
wiring plans for the building, and therefore the 
shop wiring layout must be sufficiently flexible to 
permit of changes in the planned location of 
machine tools. A separate panelboard, however, 
should be provided for each of the shops and 
each such panelboard fed from a separate riser 
from the service switchboard, each panelboard to 
be equipped with a sufficient number of fused and 
switch circuits for the respective machines. 

Where machines may be installed at or adjacent 
to the walls of the room, the conduits and circuits 
may be run to the approximate location of the 
machines, terminating in a surface type fitting 
and later extending to the exact location of the 
machines in conduit or flexible armored wire. 

Where machines are to be located in the centers 
of the rooms, the same method may be used, the 
circuit terminating in a waterproof floor outlet 
and later extending from such outlet to the respec- 
tive machines. 

The panelboards should be set flush with door 
under lock and a separate circuit running from the 
panelboard to each motor permitting the instruc- 
tor to control the operation of the individual 
machines. In general, the machine tool equipment 
will include approximately the following: 

MAcHINE SHOP: Two 12 in. machine lathes, 
4 hp. each; two 10 in. speed lathes, % hp. each; 
one doublehead grinder, 1 /p.; one vertical drill, 
2hp.; one power hacksaw, 1% hp.; two wall recep- 
tacles for soldering irons, each 500 watts. 

SHEET METAL SHoP: Six wall receptacle out- 
lets for soldering tools, each 500 watts ; one dou- 
blehead grinder, 7 hp. 
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Paint Suop: Fan circuit in varnish room, /% 
hp.; four receptacle outlets for air brushes, each 
500 watts. 

SLoyp SHop: Four receptacle outlets for glue 
pots, each 500 watts ; one grinder, 1% hp. 

WoopworRKING SHop: Four receptacle outlets 
for glue pots, each 500 watts; one swing saw, 3 
hp.; one combined cut-off and rip saw, 5 hp.; one 
doublehead grinder, 1 hp.; one double surface 
planer, 71% hp.; one 32 in. band saw, 2 hp.; four 
12 in. speed lathes, 1 hp. each; one 12 in. shaper, 
3 hp.; one mortiser, 2 hp.; one tenoner, 5 hp.; 
one belt sander, 2 hp.; one drum sander, 2 hp.; 
one bench drill, % hp.; dust collector, 5 hp. 

Print SHopP: Four receptacle outlets for port- 
able tools, each 500 watts; three outlets for press- 
es, each 2 hp.; one outlet for paper cutter, 1 hp. 


Service Switchboard: The service switch- 
board will master all riser and feeder circuits for 
both lighting and power throughout the building. 
Where possible the switchboard should be in- 
stalled in a separate room, about 10x15 ft. in size, 
as near as possible to the transformers vault or 
the point of service. 

The switchboard may be made up with open 
switches mounted on slate, or of safety switches 
mounted on iron framework, or the completely 
steel enclosed safety type of switchboard may be 
used. Where conditions permit of a separate 
switchboard room, it is preferable to use the com- 
pletely enclosed steel switchboard in which all live 
parts are protected by steel, the switch handles, 
only, being accessible. The switchboard should be 
in two sections with the proper switches and fuses 
mounted for the power and lighting risers. The 
self-standing open type switchboard should be set 
not less than 36 in. from the wall. This, also, 
applies to the completely enclosed type. Where 
the switchboard is built up of safety switches on 
framework, these switches may be mounted on 
channel iron frame secured to the wall, connec- 
tion between switches made up with steel trough 
or channels, and conduit. 

From the power section separate risers should 
be carried to the motors, motor panelboards, and 
power groups. From the lighting section separate 
risers should be carried to the stage switchboard, 
the lobby panel, lighting, and heating panels 
throughout the building, a separate emergency 
riser being carried from the switchboard for the 
exit lighting connecting with the lobby panel, 
gymnasium, and pool panels, and with the emer- 
gency switches in the general office. As a rule, 
the master switches on the service switchboard 
may be considered as the main service switches 
and provision should be made on the panels for 
the company’s metering equipment for both power 
lighting and emergency services. 
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Fig. 8. A wiring plan for a laboratory lecture- 
room for physics, chemistry or general science 


Emergency Storage Battery: In general, the 
emergency service is taken from a separate trans- 
former or from a separate street feeder. Where 
this is not practicable, the emergency service may 
feed from the street side of the lighting service 
switch. Where emergency storage battery is 
desired, the emergency circuit is taken from the 
battery. 

A room must be provided for the battery not 
less than 12x15 ft. in floor dimensions. This room 
must be ventilated to the atmosphere and must 
not be used for other purposes than the housing 
of the battery. For emergency lighting alone sixty- 
two 100 ampere-hour cells will be required and 
mounted on angle iron or hardwood rack. Where 
the battery may also be used for breakdown ser- 
vice for the picture booth of the auditorium, sixty- 
two 100 ampere-hour cells will be required. 

In addition to the battery, an automatic trans- 
fer switch will be required, this located in the 
service switchboard room connecting with the 
emergency riser and so wired that in the event of 
the emergency service failing, the transfer switch 
will automatically connect the battery to the emer- 
gency riser. 

For the charging of the battery, a motor gen- 
erator set may be used in conjunction with the 
Telechron time switch or an automatic charger 
of the Tungar type, the function of which will be 
to keep the battery at all times fully charged. 


Riser and Feeder Copper: Separate risers 
or feeders from the service switchboard will be 
required for all power and lighting services. 
Separate feeders will connect to the stage switch- 
board and to the panelboards throughout the cor- 
ridors, cafeteria, lobby panel, pool, and the panel- 
boards controlling other lighting sections. Sep- 
arate risers will feed from the service switchboard 
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Fig. 9. A light and power riser diagram for a well equipped school 


for control of the motor groups, large motors, and 
to panels controlling the motor-driven machine 
tools and other power equipment. 

All risers from the service switchboard will be 
under switch control permitting the cutting out 
and cancelling of any riser circuit from the ser- 
vice switchboard at will. Master meters will be 
provided by the service company and at the ser- 
vice company’s expense. Where the metering of 
local sections is required, local meters may be 
provided on the switchboard controlling the risers 
singly or in group. 

In proportioning riser and feeders, copper for 
power risers should be proportioned for the full 
load connected to the riser. In general, lighting 
risers should be proportioned for 2% amperes per 
branch circuit on the panels feeding from the 
riser at 220 volts. 


Centralized Radio. The use of “centralized 
radio” is becoming more common throughout the 
modern school as it not only permits the receiv- 
ing of radio concerts and lectures in the audi- 
torium, gymnasium, classrooms or cafeteria, but 
it also permits the principal to address any room 
or group of rooms at will without leaving his 
office. If the installation is not completed at the 
time the building is wired, the complete raceway 
of empty conduits should be provided in readiness 
for the required wires and the later installation of 
the radio equipment. 

Radio adequate for the modern high school will 
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include the following: (1) one to three control 
panels (a separate panel for each separate pro- 
gram) in office of the principal or control room ; 
(2) magnetic loud speaker with column control 
in each of the classrooms; (3) dynamic loud 
speakers in the auditorium, gymnasium, and cafe- 
teria; (4) phonograph outlet in office adjacent to 
central control panel; (5) microphone outlets on 
the auditorium, gymnasium and cafeteria; (6) 
separate circuit of shielded wire from station to 
ach magnetic loud speaker and dynamic loud 
speaker; (7) 110-volt circuit from each dynamic 
loud speaker to nearest panelboard with flush 
switch and pilot lamp under speaker outlet; (8) 
two pole antenna on roof, approximately 100 ft. 
long and 40 ft. clear of roof, with protector box 
in nearest penthouse and lead in wire in conduit, 
also ground wire to station in principal’s office. 


Construction. (1) Lead in wire, No. 14 shield- 
ed wire to be used from station to speaker, each 
two-strand: (2) three wires as above from con- 
trol panel to each microphone outlet ; all wires to 
be run in rigid galvanized conduits using standard 
outlet boxes set flush; not more than four circuit 
to be run in any one conduit, and no conduit to be 
longer than 75 ft. without junctions ; (3) standard 
jack receptacle to be installed for all speakers and 
equipment ; (4) all conduits to terminate in steel 
cabinet at location of control panels. All conduits 
and wire sheaths to be grounded with not less 
than No. 10 conductor. 
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Two types of stair construction, 

both of which are directly appli- 

cable to many problems. The 

one above shows the main stair 

system of the Monroe High 

School in Monroe, Mich., for 

which H. H. Turner was the 

architect. At the right are details 

of a typical fire screen, often 

used in a corridor to separate the 

building into fire control zones. 

Below is a detail of the stair 

construction in the Bryant-Web- 

ster School at Denver, Colo., G. aaa 
Meredith Musick, architect, in pas Fo on, / 0 pena 
which a patented safety tread has TG - * "El chvagiaily PLAN 


been employed to good advantage me Jie Section Sain Stair Detail 
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Fig. 1 is a typical detail for the installation of recessed corridor lock- 
ers which are specified by many boards of education. Figure 3 shows 
a very interesting manner of lighting an exhibition case from within 












N 
Ti ILL al ™ 
Viead 








Trap Doors in Gymnasium 
-Handle 




















Expansion 
Bolt 


RSS —_—— 
\SN ~~ \ 
\ \ . > 
\ 1 .e 





Trap Doors in Class Rooms 


Brass Strip. ~linoleum 





















Figure 4 Figure 5 See eee 
| oneenennialeemeiats diene ieeeeee 
(left) 








Ls 


dee : Trap Doors in 
Toilet. (right) linoleum 






Figure 6 





Shower Room 















fanaa Fig. 4 is a detail of a typical service stair 
GIRLS SHOWERS construction which is inexpensive and effi- 

& ToILets cient. Fig. 5 illustrates two particularly 
interesting shower and toilet room layouts 
for the Monroe High School, Monroe, Mich. 
Fig. 6 offers three solutions to the problem 
of the trap door. All the details on this page 
were developed to meet certain specific con- 
ditions in the field, by H. H. Turner, architect 
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MODERN SCHOOL VENTILATION 


BY 


THOMAS J. DUFFIELD 


MEMBER OF THE COMMITTEI 


ON RESEARCH, A.S.H.V.E., AND 


EXECUTIVE SECRETARY OF THE COMMITTEE OF TWENTY ON STREET 
AND OUTDOOR CLEANLINESS, NEw YORK ACADEMY OF MEDICINI 


HE modern practice of ventilation is based on 

the physiological theory that the atmospheric 
conditions that produce the greatest comfort are 
the most conducive to health. It will be of interest 
then to consider the factors that contribute to our 
sense of comfort insofar as it is affected by air 
conditions. These factors naturally fall into two 
groups: physical and chemical, with emphasis on 
the former, where it properly belongs. 

We happen to be inhabiting this earth because 
we are fitted to live in an atmosphere having the 
chemical composition of air in Nature. Unless 
there is some irritating fume or offensive odor, 
we are normally quite oblivious to the chemical 
composition of the air we breathe, and the evi- 
dence of the experts seems to be that in the 
absence of these objectionable conditions and 
poisonous gases that are non-irritating and odor- 
less, the chemical composition of indoor air is a 
matter of relatively little importance. Such chem- 
ical changes as take place in the air of a closed 
room as a result of respiration have not been 
shown to be harmful under periods of exposure 
somewhat longer than that of the ordinary school 
session. 

With the restriction (a) that the school must 
be located in a spot where the air is relatively 
free from industrial or other chemical pollution, 
(b) that facilities must be provided for the re- 
moval of poisonous gases that might be generated 
in a chemical laboratory, (c) that special exhaust 
systems shall be provided to prevent toilet room 
odors from permeating the building, and (d) that 
a sufficient air change is provided to prevent the 
accumulation of body odors, the problem of school 
ventilation resolves itself into one of the control 
of the physical qualities of the air. 


Physical Factors in School Ventilation. The 
physical factor that demands first consideration is 
that of temperature. Like other heated bodies, 
the human body loses heat by convection, conduc- 
tion (very little), radiation and evaporation. The 
food that is consumed supplies the energy for the 


maintenance of bodily functions, for muscular 
activity and for growth, and the heat developed 
from this energy in excess of these demands is 
dissipated not simply by warming the air which 
comes in contact with the body, but by the evap 
oration of the sensible and insensible perspiration 
from the skin and of moisture in the respiratory 
tract, as well. 

In the dissipation of heat by convection, the 
rate of air motion is an important factor, provided 
the air is not at a higher temperature than the 
body surface. Similarly, heat loss by evaporation 
is promoted, provided the air is not saturated. 
This is due to the fact that the warm and humid 
film of air in contact with the body is frequently) 
replaced by cooler air capable (to speak popularly 
rather than scientifically) of taking up more heat 
and more moisture. The evaporation of sensible 
perspiration is the body’s emergency method of 
cooling and this process permits man to withstand 
for brief periods of time, at least, heat far above 
his normal body temperature. What was originally 
thought to be simply a matter of temperature has 
been shown to be actually a combination of tem 
perature, humidity and air motion. 


Effective Temperature of the Air. ‘The re- 
search laboratory of the American Society of 
Heating and Ventilating Engineers has made a 
notable contribution to our knowledge of this sub- 
ject in determining in insulated rooms the com- 
binations of temperature, humidity and air motion 
which produce the same sense of warmth in in- 
dividual observers. These various combinations 
are said to have the same “effective temperature,” 
a term which is defined as the temperature of 
saturated, still air which produces the same sense 
of warmth as any other combination of tempera- 
ture, humidity and air motion. The Society’s staff 
also determined the effective temperatures which 
were most generally comfortable. These data are 
presented in a series of charts and tables in the 
Society’s Guide and Transactions, but it will be 
of interest perhaps to give here a table showing 
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the combinations of temperature and humidity, 
which, in still air, produced the greatest sense of 
comfort among adult subjects. 


COMBINATIONS OF Dry BULK TEMPERATURE AND 
RELATIVE HUMIDITY CORRESPONDING TO 
EFFECTIVE TEMPERATURE 65° F 


Temperature Humidity (*) 


65.0 100 
65.8 YO 
66.6 SO 
67.4 70 
68.2 60 
69.0 50 
O98 40 
70.6 30 
71.4 20 
42.2 10 
73.0 O 


(*) Per cent of Saturation. 


In still air, in an insulated room, any of the 
dry bulb temperatures in this table in conjunction 
with the corresponding relative humidity should 
prove equally comfortable for the same individual. 
lor a mixed group, an effective temperature of 
63° F. will be found most generally satisfactory. 
\ny departure from this effective temperature, 
either by variation of the temperature, humidity 
or the rate of air motion, without compensating 
change in one or both the other factors is likely 
to result in discomfort. While all three factors 
have an important bearing on comfort, there is 
no reliable evidence to support the claims of some 
workers that extremes of relative humidity, for 
example, are harmful. As long as the same 
effective temperature is maintained, there appears 
to be no evidence that the component factors— 
temperature, humidity and air motion—may not 
be varied without untoward effects on health. 

Of course, in the classroom there are limiting 
conditions, the rate of air motion must be imper- 
ceptible, and the relative humidity cannot exceed 
40 or 45 per cent without danger of frosting the 
windows on cold winter days. 


Wall Temperatures Are Also Important. 
With the establishment and maintenance of the 
proper effective temperature of the air in the class- 
rooms, body heat losses by convection and evap- 
oration are brought under control. 
radiation, however, is independent of the air tem- 
perature but is a function of the fourth power of 
the difference between the absolute temperatures 
of the radiating body and its surrounding bodies 
or walls. Investigators of the Smithsonian Insti- 
tution have shown that almost one-half of the 
total heat lost by a normally clothed person at 
rest, under conditions similar to those of the class- 


Heat loss by 
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room, is dissipated by radiation. Not only then is 
the proper effective temperature of the air essen- 
tial to comfort, but the temperature of the wall 
surfaces is also a matter of importance. 

This is particularly true of the modern school 
classroom, of which one wall is two-thirds glass, 
which, in still air, assumes a temperature half-way 
between that of the air on each side of it. Ona 
still, cold, winter day, the glass of a north window 
would have a temperature of 40° F. if the outdoor 
temperature were ten degrees and the indoor tem- 
perature were 70°. The glass temperature would 
be even lower if a strong wind were blowing 
directly against it, unless heated air were being 
forced against the inside with even greater veloc- 
ity—which is often impracticable. 

While the radiant heat losses of the pupils to 
the inside walls of the room may be negligible 
because of the relatively slight difference between 
their temperature and that of the radiating sur- 
face-—the outside of the pupil’s clothing—such 
losses to cooler outside walls and to the cold glass 
may be the cause of considerable discomfort, 
particularly to pupils in the rows of desks near 
the windows. 


New Trends in Theory. The theory behind 
modern school ventilation may be summarized in 
the statement that it should be the object of any 
system of school ventilation to maintain the effec- 
tive temperature of the air and the temperature 
of the classroom walls (and windows) at such a 
point as will permit the dissipation of the excess 
body heat of teacher and pupils with the greatest 
degree of comfort, and at the same time to change 
the air of the classroom with sufficient frequency 
to avoid the accumulation of unpleasant odors. 

However, there is another matter that is just 
beginning to be seriously considered in the ques- 
tion of school ventilation—the matter of the ioni- 
zation of the atmospheric gases. It has long been 
held that there was some undefined difference 
between indoor and outdoor air having apparently 
the same physical and chemical characteristics. 
The indoor air seemed to lack some vital quality 
which was present out of doors. 

Without knowing exactly what the objective 
was, attempts have been made to overcome this 
staleness or stuffiness of indoor air, first by the 
use of ozone, later by so-called activated oxygen 
and even more recently by ionizers of one sort or 
another. The whole subject of molecular and 
atomic structure is now receiving the attention of 
our most advanced physicists, and the possibility 
that unbalanced atomic or molecular systems— 
whether bearing a positive or a negative electrical 
charge—have physiological significance is one that 
demands, and is receiving, further study. If it can 
be shown conclusively that ionization will supply 
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that vital quality to indoor air and that an atmos- 
phere of ionized gases is more conducive to the 
health of school pupils than is the case under 
present conditions, it is highly probable that means 
will readily be found to supply the optimum con- 
ditions from the standpoints both of type and 
degree of ionization. The suggestion will bear 
watching. 


Modern School Ventilation Practice. J his 
phase of the discussion should deal primarily with 
the ventilation of the classroom. After all, it is in 
the classroom that the pupil spends the greater 
part of his time, going only occasionally and for 
relatively brief periods to the auditorium, gym- 
nasium, cafeteria or other rooms. The condition- 
ing of air for large interior auditoriums has 
received much attention during recent years and 
no longer presents difficult problems for the com- 
petent heating and ventilating engineer. Inasmuch 
as the several methods of school ventilation are 
described more fully elsewhere than would be 
possible here, this short article will refer only to 
the best of current practices and to ‘suggestions 
for possible improvements. * 

If it were not for the windows, ventilation of 
the classroom would be greatly simplified. Their 
use presents problems that no system of school 
ventilation yet devised has met with complete suc- 
cess, and which offer no hope of solution by 
ventilation. It is well to recognize this fact. 

Air can be properly conditioned—cleaned, 
heated and humidified—and can be introduced 
into selected rooms in a manner that will keep 
the great majority of its occupants comfortable 
at all times. But when the exposure of the room 
is such that the sun streams in with varying inten- 
sity in different parts of the room and at different 
times, it must be readily appreciated that the 
remedy for the situation is not to be found in the 
condition of air, although the phase of the prob- 
lem in which we are concerned is primarily one 
of temperature. Nor is entire satisfaction secured 
by the use of adjustable shades. 





Avoid Down-draft at the Windows. Even 
with the sun effect eliminated, as it is in a north 
room, the windows still constitute a serious prob- 
lem for the heating and ventilating engineer. The 
influence of the glass temperature on the body 
heat loss by radiation has been referred to above. 
Storm windows are not generally used and the 
infiltration of cold air through cracks around the 
sash and the actual heat transfer through the glass 
still have to be reckoned with. Because of its 
greater density, cool air sinks toward the floor 
and spreads out at its temperature level, and 
unless provisions are made to counteract it, an 
annoying down-draft will occur on the window 


side of a modern school classroom due to these 
causes. 

Two heating and ventilating engineers in the 
Middle West have successfully met this situation 

ach in his own way. One of them, employing 
the all-blast system, splits the air supply, intro- 
ducing about two-thirds of the total quantity 
through two or three inlet grilles high up on the 
wall of the room opposite the windows, and the 
remainder through grilles or slots in each of the 
window stools. The vertically-rising film of warm 
air overcomes the down-draft that would result 
if the horizontal current from the wall inlet grilles 
were the only source of supply. The other, using 
the split system, introduces all the air to the class- 
rooms through iron grilles making a 45° angle 
with the floor and the outside wall. The supply 
air, which is heated according to the temperature 
demands of the classroom, rises vertically in a 
film along the outside wall, passing over wall 
radiators (which extend the entire length of the 
windows) and in that way checks the otherwise 
unavoidable down-draft. 

In each case, an attempt should be made to 
build up a partial pressure in the room in order 
that any passage of air around the window sash 
should be outward rather than inward. This can 
be accomplished by the adjustment of dampers in 
the supply and exhaust ducts. The conventional 
split system made a feeble gesture at this down 
current, which results in cold floors and frequently 
in the chilling of the pupils’ feet, by locating high 
cast iron radiators under two of the four or five 
windows. With the radiators spaced so far apart, 
the result was never satisfactory. Whenever direct 
radiators are used in a classroom, low radiators 
extending the entire length of the windows are 
greatly to be preferred. 

Unit ventilators, which have been increasingly 
used of late years, have not given uniform satis- 
faction for similar and other reasons. Frequently 
the unit has been located along the outside wall 
near the front of the classroom, and the auxiliary 
heating element—a cast iron radiator—has been 
placed in the outside aisle toward the rear. At 
best, great expanses of window area were left to 
chill the air, with no provision to prevent that air 
from falling to the floor. 

Ventilating units should be located at or near 
the center of the outside wall and they should be 
flanked on each side by wall radiators extending 
the entire length of the windows. It is also impor- 
tant that unit ventilators be used only in rooms 
with flat ceilings in order that obstructions may 
not cause uneven distribution of the air and result 
in unpleasant drafts. 

All direct radiators in classrooms should be 
provided with properly insulated shields to pre- 
vent the gross overheating of pupils in the adja- 
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cent seats. Simple shields fixed from 1% to 2 
inches in front of such radiators really convert 
them into convectors, warming the air only, and 
at the same time, because of the “chimney action,” 
promote the circulation of the air in the room. 
This avoids stratification and great differences 
between floor and ceiling temperatures, and at the 
same time increases the efficiency of the radiator. 


The Location of the Thermostat. In discuss- 
ing the theory behind our present day practice of 
school ventilation, it was shown that the main- 
tenance of the proper effective temperature in the 
classroom is the most important problem. The 
important point is not, however, at the breathing 
level, but at the level of one-half the height of 
the average seated pupil—roughly at the level of 
the desk tops. It is common knowledge that with 
many types of school ventilation, relatively large 
temperature differences—both vertical and lateral 

exist in classrooms. The location of the thermo- 
stat is, therefore, a matter of great importance. 
Its usual position, 5 or 5% feet above the floor 
level, on an inside wall, makes it fairly useless in 
regulating the temperature at the level of the desk 
tops throughout the length and breadth of the 
room. Obviously more accurate control would be 
obtained if the thermostat were located at desk 
level at, or near, the center of the seating section. 
A tamperproof instrument might actually be 
affixed to a desk in that location. 


Selecting the Ventilation System. If properly 
designed and installed, there is at present no direct 
evidence that any one system of school ventilation, 
if intelligently operated, is more conducive to the 
health of the pupils than another. The factors 
that govern the selection are then: 1. The appro- 
priateness of the proposed plant to meet the situ- 
ation; 2. The initial cost of the plant and its 
installation; 3. The cost of the building space 
which a given type of plant requires, and 4. The 
cost of maintenance and operation. 

School boards should be made to understand 
that an all-blast system heats a building only as 
long as the fans are operated, whereas with the 
split system heat may be continued after the fans 
are shut down, and with the unit system, condi- 
tions in one room may be largely independent of 
those in the others. It should also be explained 
that although the so-called open-window system 
may, because of favorable wind direction, operate 
according to theory for a selected room or group 
of rooms, classrooms on the other side of the 
building would be drawing air from the corridors 
and other parts of the building while air would 
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actually be leaving such rooms by way of the 
window openings, because of the partial vacuum 
naturally established outside. 

In the matter of costs, architects could perform 
an extremely useful service in calculating com- 
parative costs of the various systems for a given 
layout. From the standpoint of initial cost, it 
would be interesting to know how the cost of the 
indirect radiators, the duct work, and the space 
occupied by the ducts in an all-blast job compare 
with the cost of the direct radiators and the space 
they occupy in the classrooms, plus the cost of the 
steam supply- and return-lines and the duct work 
that a split system requires. Similarly, it is desira- 
ble that the comparative costs of the initial instal- 
lation for the several types of central fan and unit 
systems and of the so-called open-window system 
be established. 

Some school boards, noting the absence of sup- 
ply fans in the latter system, jump to the con- 
clusion that it must be cheaper both to install and 
to operate. As a matter of fact, it is questionable 
whether the open-window system is more eco- 
nomical than one of the mechanical systems. 
From the standpoint of first cost, the open-win- 
dow system requires everything that a split sys- 
tem does with the exception of the supply ducts 
and fans, and in addition requires window boards 
at each window, larger radiators in the classroom 
and larger exhaust ducts. The cost of the 
additional space for larger radiators and larger 
exhaust ducts is frequently overlooked. 

Nor is the evidence any more conclusive from 
the standpoint of operation. If, with the mechan- 
ical system, the air were simply heated, delivered 
to the rooms and then discarded to the outer air, 
the operating cost of that system would evidently 
be greater because of the cost of fan operation. 
But with a mechanical system, air that has been 
heated may be reconditioned and recirculated 
with an obvious saving in fuel costs. With recir- 
culation and reduced fuel consumption, a smaller 
heating plant may be used, and the cost of instal- 
lation reduced. 

Proponents of the various methods each claim 
their own system not only to be the most health- 
ful but the most economical, as well. The first of 
these claims certainly has not been proved and is, 
in fact, extremely difficult to prove; the second 
has not been conclusively demonstrated and no 
formidable obstacles stand in the way to prevent. 
A complete analysis of all the factors that enter 
into the costs of the various methods of school 
ventilation should have an important bearing 
on the selection of the type of system to be in- 
stalled. 
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FACILITIES FOR SCHOOL ATHLETICS 


NEW TRENDS AND DEVELOPMENTS 


BY 


JOSEPH C. LLEWELLYN 
OF JOSEPH C. LLEWELLYN CO., ARCHITECTS 


HE rapid changes in educational methods 

during the last ten years have been charac- 
terized by a constantly increasing demand for 
better building accommodations and equipment. 
At the same time the exercise of strict economy 
has been necessary and the school architect must, 
more than ever, provide the maximum accommo- 
dation with the funds at his disposal. 

In addition he must study educational methods, 
anticipate trends in education and provide in his 
plans the flexibility which an expansion of school 
enrollments and curricula will require. 

The desire to make floor space do double duty 
has led to various expediences, one of which is 
the combination auditorium and gymnasium, This 
may have been a logical development for the ear- 
lier school and may be justifiable now in the cases 
where growth is negligible, but it is generally 
unsatisfactory except for small elementary school 
buildings. Another development is the stage- 


The combination of 
auditorium and gym- 
nasium is unsatisfac- 
tory except when the 
factor of growth is 
negligible for schools 
with an_ enrollment 
below 500 pupils. A 
view of the stage gym- 
nasium from the audi- 
torium of the high 
school in Lake Geneva, 
Wis., Joseph C. Lle- 
wellyn Co., architects 


gymnasium with a permanently seated auditorium. 
This saves space and is satisfactory until in- 
creased enrollment brings about overcrowding 
and subsequent conflicting uses. The arrange 
ment is permissible, in the case of the small 
school with an enrollment below 500 pupils. 

Limitations of site and size sometimes justify 
the double use of floor space. The size of the 
school, however, is a determining factor and when 
the enrollment approaches 1,000, the plan becomes 
inefficient and the auditorium and gymnasium 
should be separate. The increasing use of the 
auditorium for instruction is also a contributing 
factor which renders the stage-gymnasium un- 
satisfactory. A room thus designed for double 
use is not fitted to comply fully with the demands 
of either use, and unless lack of money makes it 
a necessity, should be avoided. 

Play is becoming an increasingly important ele- 
ment in the daily life of any individual. The one 
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Chicago Arch. Photo 


The interior of the Field House, North Central College, 
Naperville, Ill., Joseph C. Llewellyn Co., architects 





Although this Field House was ; 
designed for a small college, it is 
adaptable both in principle and 
design to the use of modern high 
school the enrollment of which ex- 
ceeds 1,000 pupils. Its most obvious 
advantage lies in the fact that it 
permits many sports usually played 
out of doors to be enjoyed inside. 
In addition it is possible, by means 
of a movable floor, to utilize the 
arena for the more usual indoor 
sports. The high school field house 
should be considered as a complete 
physical education plant and should 
combine facilities for just as many 
indoor and outdoor sports as well 
as organized gymnasium activities 
as space or money will allow. In 
design the field house should be 
simple and substantial. The one 
shown above was erected with a fire- 
proof construction and cost 16.3 
cents per cu. ft. 
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who does not play loses much; he perhaps short- 
ens his life and, as well, lessens his efficiency. In 
the schools, play may be chiefly recognized in 
competitive athletics, but is fundamentally more 
important than these athletics appear to be. In 
the elementary schools play is supervised and the 
pupil gradually learns how to associate with his 
fellows, and how to take a part in any game. The 
work is really a department in physical education, 
or a care for general welfare and health of the 
pupil. It is not a matter of school alone, but is 
an essential element in adult life. In this connec- 
tion, there is a tendency in many schools to en- 
courage participation of the pupil in some adult 
athletics (like golf, tennis, ball, or swimming) 
during his life at school, and in some instances 
this thought has taken root in the schools of the 
Central, Northern and Eastern States where the 
work for the major part of the school year, be- 
cause of inclement weather, is carried on indoors. 

Competitive athletics constitute the high point 
of interest in physical education and have undoubt- 
edly been one one of the chief elements in the 
rapid development of the school athletic depart- 
ment. While but few of the entire school can par- 
ticipate in the competitive features of athletics, 
much of the training that is required in develop- 
ing a successful team or teams is available to and 
benefits every pupil of the school. 


The Small Field House. In the large uni- 
versities the field house gives opportunity for this 
class of work. But when we consider that many 
of the schools of the country have an enrollment 


far exceeding some of the universities and most 


colleges and that many public school pupils never 
reach college, the question becomes one of bring 
ing more of the outdoor activities into the athletic 
work of our schools for the full year. In a tew 
very large schools a field house has become a 
reality. This house need not be elaborately done 
It is utilitarian in character and requirements, and 
a good result can be had at small cost if the prob 
lem is studied with budget possibilities in mind 
Illustrated here is the field house of a small col 
lege, of less than 1,000 enrollment, in which on 
a floor of 120 x 200 ft. four or five activities are 
carried on simultaneously. This field house does 
not provide a permanent basketball court, but a 
movable floor, set up during the season and so 
constructed as to permit of a level and stationary 
playing floor, serves the purpose admirably. An 
improvement of this 
would be a permanent wood floor adjacent to the 
held floor for basketball and other floor activities, 
the field floor to furnish facitities for outdoor 
forms of athletics, including golf, tennis, foot 
ball, track, etc., and supply additional floor space 
for regular gymnasium work. This building was 
erected of a substantial fireproof construction at 


particular arrangement 


the low cost of 16.3 cents per cu. It. 

It is admitted that the field house, merely as 
such, cannot fulfill all the physical education 
needs of a high school. The physical education 
work of the schools, beginning in the elementary) 
schools and extending through the high school 
period, requires smooth floors, adaptable to the 
school curriculum. The elements controlling the 
situation are primarily the size of the school, the 
rate of growth, and the ability to expand and take 
care of the department through this period of 





Chicago Arch. Photo 


The girls’ gymnasium in the Field House of North Central College, Naperville, Ill. 
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Another field house showing some of the facilities for sports which are usually held outdoors. It is part 
of the Oak Park and River Forest Township High School at Oak Park, IIl., Childs & Smith, architects 


growth. But from the standpoints of flexibility 
and an expanding athletic curriculum, we feel 
that a modified field house can furnish the great- 
est variety of use at a very low cost. Certainly it 
can take care of a much larger student body than 
the ordinary facilities of the usual gymnasium. 
Just how it can be best adapted to the individual 
school is a problem for the architect to solve in 
collaboration with those in control of physical 
education. The subject is well worthy of much 
study for out of it may be developed a far better 
athletic equipment than obtains at present. 

Let us consider the building with special ref- 
erence to indoor work. In planning a gymnasium, 
the layout of floor for basketball is an 
important consideration. In many communities 
provision for this sport and for the public who 
patronize competitive the dominant 
requirement and, were it not for the fact that the 
floor must also be used for class work in the inter- 
est of good health, many gymnasiums might 
become merely arenas for basketball. In such a 
case a floor large enough for the basketball court, 
surrounded on all four sides with acommodations 
for spectators, would suffice. Fortunately, how- 
ever, basketball is but item in the 
athletic program. For most physical education 
activities, a finished floor is a necessity, and if 
adequate provision is to be made for the entire 
school enrollment in the larger schools, several 


the 


games is 


one school 


floors may be needed for use by various groups 
when the principal floor is occupied. 
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The work of the athletic department is not con- 
fined to school hours and the teams will often 
extend their practice long after the regular scho- 
lastic work has ceased. Likewise, the sub-groups 
may be busy. With increased enrollment, the 
need for more floors becomes acute and some 
means for expansion of facilities must be found. 

In order to provide an exhibition floor for bas- 
ketball and the required number of bleachers, a 
large room is often provided and divided into 
two sections, one for boys and one for girls, by a 
folding door. The idea is that such an arrange- 
ment will give proper gymnasium facilities for 
both boys and girls at a minimum of cost and 
will, upon occasions, provide an adequate game 
floor with sufficient bleacher accommodations. As 
the school grows, however, the scheme will prove 
inadequate and the need for additional space for 
the indoor classes will appear. This must be kept 
in mind and provision made for such additional 
rooms as may be required. In other words, the 
building, if planned for a small school, must be 
flexible enough to permit enlargement under the 
pressure of increased enrollment. 

The treatment of the gymnasium room itself is 
important. The room has a thoroughly utilitarian 
purpose. In it four things are absolutely essen- 
tial: first, a smooth resilient floor, marked for the 
games which are to be played upon it; second, 
an acoustically treated ceiling; third, a system of 
lighting which throws an intense, even light upon 
the floor and avoids glare that is annoying to 
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those in the bleachers; and, fourth, an adequate 
system of heating and ventilation. For much of 
the time during the school day the gymnasium 
can be heated with recirculated air, but when large 
crowds are assembled fresh air must be intro- 
duced to meet all health requirements. These 
features will necessarily vary according to the 
type of building, and the details must be taken 
care of by the architect and engineer in each par- 
ticular case. 


Gymnasium Requirements. To summarize 
briefly, many schools with less than 500 pupils 
have but one playing floor that contains a main 
playing court and two cross courts. In a school 
of 1,000 pupils or more, it is desirable to have a 
gymnasium for boys and another for girls. The 
boys’ gymnasium should have a basketball exhibi- 
tion court with at least two cross courts and a 
separate, smaller room for intramural work when 
the main floor is occupied. The girls’ gymnasium 
should have a principal court and at least two 
cross courts. As the school grows, these provis- 
ions will be inadequate and additional floor space 
should be provided, either in separate rooms or 
on a larger floor capable of division as desired. 

In addition to playing floors, of course, are the 
accessories Of bleachers, lockers, showers, indi- 
vidual gymnasiums, rest rooms, club rooms where 
possible for both boys and girls, offices for the 
physical director and his staff, team rooms for 
both home and visiting teams, and the equipment 
required for each particular space. The details of 
both plan and equipment of these rooms should 
be worked out by the architect with the athletic 
director. 

Most of the activities included in physical edu- 
cation which require a gymnasium floor have 
been pretty thoroughly established. Those activi- 
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Gymnasium in C. M. Bardwell Elementary School, 
Aurora, IIl., Joseph C. Llewellyn Co., architects 
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A plan of the gymnasium in the high school at 
Ottawa, IIl., Joseph C. Llewellyn Co., architects 


ties which are essentially outdoor activities, and 
which are the activities the graduates of the 
school will use in after life, have as yet received 
but little attention except where climate permits 
all-year-round work, They are, however, impor- 
tant activities, and though provision for them 
calls for additional expense and more floor space, 
it seems certain that they would be justified and 
would add very materially to the usefulness ot 
the physical education department. It is possible 
that the so-called field house would offer one good 
solution to the problem. A large open space with 





One of the two attic playrooms which supplement the 
gymnasium in the C. M. Bardwell Elementary School 
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The swimming pool of the girls’ gymnasium build- 
ing, Oak Park and River Forest Township High 
School, Oak Park, IIl., Childs & Smith, architects 


plain walls, a dirt floor or a floor of elastic ma- 
terial, and a ceiling treated to absorb sound, 
would provide in an economical form an area 
that could be turned to many athletic uses and 
would fulfill the demand for more floor space. 
That a field house has some disadvantages is 
admitted. The dirt floor is hard to keep in condi- 
tion. It must be level, must be of a porous char- 
acter, cannot become hard or baked, and must in 
some manner be prevented from dusting too 
much. It is perhaps possible that a bituminous 
concrete, which is resilient and is often used for 
tennis courts or some form of elastic covering 
over concrete, could be used in lieu of dirt. These 
and other possibilities need the same sort of re- 
search that has been attempted in regard to the 
various materials now in current use. 

Accessory Rooms. Gymnasium planning in- 
volves an arrangement of locker space, dressing 
rooms, showers, etc., that will save time during 
the period of class change. The problem is com- 
plicated by the number of pupils to be accommo- 
dated and requires a clearly organized scheme of 
space and operation for its adequate solution, 
determined in each instance in collaboration with 
the athletic director. 

Another activity in after life is swimming. For 
the swimming pool room there is the same need 
for acoustical treatment on walls and ceilings and 
for heating and ventilating that obtains in the 
gymnasium proper. The matter of lighting is im- 
portant also. Many pools are lighted under water, 
making it possible to see every movement of the 
swimmer. Special showers often used in connec- 
tion with the pool may be the progressive type, 
providing a range from a high temperature to 
one at or below the temperature of the water in 
the pool itself. They should not be used exclus- 
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A swimming pool with underwater lighting in 
the field house of North Central College, Naper- 
ville, Ill., Joseph C. Llewellyn Co., architects 


ively, however, as all persons cannot stand rapid 


changes in temperature. 

Special shower and locker rooms will be neces- 
sary for teams. The lockers as well as the rooms 
must be ventilated so that wet clothing may dry 
quickly. Shower rooms should be separated from 
locker rooms by full partitions and exhausted at 
the ceiling. It is desirable to keep the locker rooms 
dry and clean. Ventilation of the rooms and the 
location of space between shower and locker 
rooms which may be used for drying towels helps 
to maintain this condition. 

Coaches’ quarters, together with ample store- 
rooms for athletic equipment, sweaters, towels, 
etc., must be provided and, in the suite with the 
coaches’ office, a room for those who officiate at 
games—the inclusion of locker space, shower and 
toilet facilities for these officials being essential. 

Other facilities, such as individual or corrective 
gymnasiums, rest rooms for girls, class or lec- 
ture rooms for work pertaining to health and 
recreation, are essential in all schools and become 
particular necessities in the large schools. The 
detailed requirements as to size and equipment 
can best be determined by the athletic director 
and the architect together. What should be 
stressed is the fact that the initial plan of the 
building may become inadequate and that pos- 
sibility of expansion is present in school building, 
especially in that part assigned to the athletic 
department. Increased enrollments have, in a great 
many cases, occurred sooner than anyone imag- 
ined and the need for expansion has often been 
most pressing. 

This situation is not unusual and can be prop- 
erly met only if it has been foreseen and provision 
made for additions to the curriculum by a well 
planned and flexible arrangement of adaptable 
open space. 
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PLUMBING SANITATION FOR SCHOOLS 


BY 


MINOR WINE THOMAS 


PROFESSOR OF EDUCATION 
STATE TEACHERS COLLEGE, VIRGINIA 


TANDARDS of. sanitary provisions must 

be based upon practicability, economy and 
esthetic and theoretical considerations. The basic 
criteria for judging a plumbing layout for school 
buildings are: convenience, simplicity, appearance, 
economy, privacy, proper size and height, ade- 
quate numbers of fixtures, thorough removal of 
waste, thorough ventilation, minimum of bodily 
contact and ease of cleaning fixtures and floors. 
Neatness in appearance is also desirable. 


Plan. If it is true that the condition of a toilet 
room is a good index of the general conduct of 
the school, it might be said with equal validity that 
the layout of the toilet rooms is a good index of 
the architect’s skill in schoolhouse planning. The 
chief cause of unsatisfactory conditions in toilet 
rooms is faulty planning. Toilet rooms should be 
attractive, and their proper use encouraged. The 
whole arrangement should suggest cleanliness, as 
children learn many lessons in school that the 
teachers do not purposely teach. Suggestion is a 
potent influence in the child’s learning. Too many 


toilet rooms carry the silent suggestion of care 

lessness, dirt, filth and despite the janitor’s 
efforts and the principal's lectures to the contrary, 
the children learn and develop habits of careless 
ness or indifference to the proper care and respect 
for their schools. 

Toilet rooms should be long and narrow, not 
over 14 ft. wide, and should have a separate util 
ity corridor 1% to 2 ft. wide running the full 
length of the room. In this corridor should be 
placed the soil line, the water line, and all the 
valves for the fixtures, exposed to facilitate 
repair or adjustment, and the corridor closed with 
a tight fitting door. The toilet room should be as 
long as is necessary to accommodate the required 
number of fixtures. If the room is narrow, it 
will tend to discourage unnecessary loitering. The 
windows should be on the long side of the room 
and there should be plenty of them. The water 
closets and (in boys’ toilets) urinals should be 
placed along the wall facing the windows. The 
water closet stalls should have doors that open 
inward, hung so that they will remain open when 
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The plan of a typical school 
toilet room. All sanitary 
fixtures should face the 
light and toilet stall doors 
should be hinged to swing 
inward automatically when 
not closed. Notice the loca- 
tion of pipe corridors and 
vent chambers, the screen 
at the entrance, and the 
inclusion of a slop sink in 
one corner 
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Shiplers, Courtesy Crane Co. 


not in use. The idea of this arrangement is to 
flood the room and the fixtures with natural light. 
Abundance of light and cleanliness is essential. 
It is exceedingly difficult, if not impossible, to 
teach cleanliness without an abundance of nat- 
ural light. Artificial light is a poor substitute. 
Lavatories may well be hung on the front wall 
under the windows. If lavatories are so placed a 
child sees them immediately in coming from a stall 
or urinal, and they offer the silent suggestion 
“Wash your hands.” If the floors are of ceramic 
tile, of light color, the wainscoting and stall parti- 
tions of Vitrolite, or equal, the ceiling and walls 
above the wainscoting of Keene’s cement painted 
white or light color, the fixtures of pure white 
vitreous china, it will present an appearance of 
cleanliness. Scratching, marking or defacing of 
walls or stall partitions will be eliminated because 
the materials are hard and glossy. Normal chil- 
dren will take pride in keeping such a room look- 
ing well and the janitor will do his work well 
because faulty cleaning will show up. Porous or 
absorbent materials should nowhere be used about 
a toilet room for such materials absorb urine and 
produce odors, they stain, are difficult to keep 
clean, and may easily be scratched or defaced. 
Deodorants need never be used in a properly con- 
structed toilet room. 

Toilet rooms for each sex should be placed on 
each floor of school buildings, never concentrated 
in the basement. They should be reasonably far 
apart and the doors should be clearly labeled. The 
entrance to the rooms should be screened to 
prevent view from the outside when the door is 
opened. 
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The boys’ toilet room in 
one of the high schools in 
Salt Lake City, Utah. The 
floor is of small ceramic 
tile; the wainscot is of 
large slabs of vitreous 
material, and the stall 
partitions and doors are 
of wood, painted white. 
The lavatories are under 
the windows which face 
the stalls 


Ventilation. No fresh air supply duct to toilet 
rooms should be provided but there should be a 
strong positive exhaust. This tends to create an 
unbalanced pressure within the toilet room and 
air will come into the room through the doors and 
windows. Air will flow into the room from the 
outside and will prevent odors from escaping into 
other parts of the building. The exhaust ducts 
should be separate and entirely independent of the 
exhaust from other parts of the building. 


Fixtures. All toilet fixtures should be made of 
materials that are non-absorbent, noncorrosive, 
noncrazing, noncracking, impervious, strong, dur- 
able, smooth and of light color. The best mate- 
rial yet devised for water closet bowls, urinals, 
lavatories and drinking fountain bowls is vitreous 
china. For the metal fittings a good grade of 
brass with Chromium finish is most highly rec- 
ommended. Chromium has several distinct 
advantages over nickel. 


Water Closets. These should be of a type that 
will serve their purpose to the highest degree of 
efficiency with a minimum of inconvenience. Stop- 
page is the most common trouble with water clos- 
ets. The siphon-jet type of closet has the smallest 
part of the trap opening at a point farthest away 
from the bowl and most difficult to reach. Stop- 


page usually occurs here. This constriction of 
the trap is necessary in order to prime the long 
leg of the siphon, and this often causes materials 


to lodge and complete stoppage to result. 


‘Alt, Harold L., Mechanical Equipment of School 
Buildings, Bruce Publishing Company, Milwaukee, Wis., 
1916. 
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An approved type of closet for schools is the 
blow-out or ejector type. In this type of closet 
the smallest opening of the waterway is at the 
bowl opening, thus anything that can enter the 
waterway can pass on through. Furthermore, in 
this type there is only one bend between the bowl 
and the soil line, thereby lessening the danger of 
clogging at the bends. The contents of the bow] 
are expelled by the action of a strong jet of water 
directed up the trap way, which forces the soil 
into the soil line. 

Water closets for schools should vary in size 
and height according to the size of the children 
who are to use them. They should be of the height 
which will allow the user to have his feet on the 
floor and his knees somewhat elevated. There is a 
great deal of medical authority on this point.* This 
necessitates that the closet be lower than the 
length of the lower leg of the child. The rec- 
ommended heights of water closets given in the 
table below have been determined by careful study 
and measurement of children. 

The wall-hung type of closet offers an advan- 
tage over the pedestal type in the matter of clean- 
ing the floors and walls and this is an important 
item in schools. This type may be placed at any 
desired height but if placed high enough for a 
mop to pass underneath the top will be about 14 
in. from the floor. This would be a suitable 
height for adults or for senior high school chil- 
dren, but is too high for small children. 

Probably one of the best materials yet de- 
vised for water closet seats is vulcanized hard 
rubber. The seat should be made in two pieces, 
open front and back and should be of full sad- 
dle pattern. The closet should be flushed by 
means of a flush valve placed behind the parti- 
tion in the utility corridor with only the handle 
exposed. 


Urinals. Poorly constructed urinals. are often 
the cause of disagreeable odors in toilet rooms. 
With the proper type and materials this may be 
eliminated. The material must be absolutely non- 
absorbent and not subject to crazing and crack- 
ing. The type recommended is a vitreous china 
wall-hung urinal about 18 in. wide and 24 in. 
long with extended front lip, integral flush rim 
and trap, size of waterway 1% in., flushed by 
hand-operated or elbow-operated valve placed in 
the utility above the floor. These should be placed 
about 30 in. apart center to center and separated 
by shields of impervious material. The table 
below shows the proper height. 


Drinking Fountains. In order to prevent 
touching the lips to the fountain the orifice from 

*For a fuller discussion of this point and citation of 
authority see Thomas, Minor Wine, Pusiic ScHOOL 
PLUMBING EguipMENT, Bureau of Publications, Teachers 
College, Columbia University, N. Y. 1929. 





Courtesy Vitrol.te Ce 


Another typical arrangement of toilet stalls. In 
this case the stall partitions and wainscot are of 
the same vitreous material, which reduces the effect 
of marking and scratching of the surfaces to a 
minimum. Notice the absence of stall head rails 





Drinking fountains in the corridor of the Lake 
Bluff Grade School, Shorewood, Wis., Eschweiler 
& Eschweiler, architects. Notice the decorative tile 
backing and also the difference in installation height 
to accommodate children of various sizes 
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which the water issues should be at one side of 
the bowl and recessed. The the bowl 
should be formed around it for this protection. 
The stream should from the side at an 
upward angle of about 45 degrees, reach its max- 
imum height near the center and fall near the 
opposite side of the bowl. One drinks from the 
highest part of the stream, and water that touches 
his lips will not fall back upon the orifice or be- 
come mixed with fresh water. The controlling 
lever should be placed on the outside of the bowl 
to prevent wetting the hands when operated. The 
water supply should be connected with a pressure 
regulator to provide for even pressure of the 
water at all times. The wall-hung type is recom- 
mended over the pedestal type because it can be 
placed at any desired height and because the floor 
around it is more easily cleaned. 


side of 


issue 


Lavatories. One of the types of lavatory most 
suitable for schools is that which has an integral 
back and trap, no stopper or pop-up waste and no 
faucet holes. It is designed for children to wash 
in running water and not in a bowl of water. Hot 
and cold water are mixed under thermostatic con- 
trol in a mixing chamber concealed behind the 
back and is delivered in the form of a small stream 
or heavy spray. The water is discharged by means 
of a flush valve, only the handle of which is 
When the handle is operated a fixed 
amount of water is delivered slowly and the valve 
is automatically closed. If more water is desired, 
the handle is operated again. The lavatory is 
supported by means of concealed hangers and 
may be set at any desired height. Lavatories with 
pedestals have the advantage of rigidity but offer 
more obstruction in the matter of cleaning floors. 


exposed. 


Height of Fixtures. The proper height of fix- 
tures is a matter often overlooked in school build- 
ings and frequently the fixtures are placed too 
high. It is not uncommon to find lavatories almost 


as high as a child’s head, water closets so high 
that a child has to climb on and slide off, and 
drinking fountains so high that children have to 
stand upon a stool or be held up by another per- 
The table below gives the result of long 
and careful study of this matter.’ 


son. 


TABLE oF HEIGHTS OF PLUMBING FIXTURES 
RECOMMENDED FOR PUBLIC SCHOOLS 


Grades Water Urinals Lavatories Drinking 
Closets Fountains 
Kg. 9 12 18 18 
1-3 10 14 20 20 
4-6 1] 16 24 24 
7-9 12 20 26 26 
10-12 14 22 28 28 


Number of Fixtures. The important consid- 
eration to be given in determining the number of 
fixtures needed is the number required at the time 
of the peak load. This matter has been carefully 
studied under actual school conditions in New 
York, Pennsylvania, Ohio and Minnesota. The 
table below is based upon detailed study of the 
matter.” 

TABLE OF NUMBER OF PLUMBING FIXTURES 

RECOMMENDED FOR PUBLIC SCHOOLS 


Number Girls’ Boys’ Boys’ Lavatories 
of Water Water Urinals in Toilet 
Pupils Closets Closets Rooms 
100 7 4 5 2 
200 12 7 9 4 
300 16 9 13 6 
400 19 1] 15 7 
500 21 12 17 8 
600 24 13 19 g 
700 26 15 21 10 
800 29 17 23 1] 
900 32 18 25 12 
1000 34 19 27 13 
2000 59 32 48 23 


“For sources of data and methods of study see Thomas, 
Minor Wine, Pustic ScHoot PLUMBING EQUIPMENT, 
1928. 







materially 


facilities. 


Turner, architect 


Shown here are two arrange- 


ments for instructors’ toilet 
rooms. In the opinion of many 
experts a shower bath adds 


to the mental and 
physical efficiency of a teacher 
and many school boards consider 
them sufficiently important to be 
included with the usual sanitary 
These two plans were 
developed for the Monroe High 
School, Monroe, Mich., by H. H. 
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OWNER—THE BOARD OF EDUCATION 


Practical Suggestions to Aid the School 


Architect in Business Dealings with his Client 


BY 


NEAL M. DUNNING* 


H' MW is contact made with a Board of Edu- 

cation project? An architect today must be 
alert and actively looking for business or he may 
never know until too late that a Board of Edu- 
cation in or near his city is contemplating a school 
building program. The fact may be announced 
in the local newspapers, school magazines or 
trade reports, but it is usually then too late to be 
of any real value to him. More often advance 
information comes through personal contact from 
an interested friend or business acquaintance, 
perhaps a material salesman who has been cour- 
teously treated in the architect’s office. 

The writer knows of at least one such case. A 
large corporation was anxious that the money 
paid by it for taxes be spent judiciously. The 
corporation desired that the Board of Education 
select an architect who in every department of 
professional service could see that the city ob- 
tained the greatest amount of honest service for 
every dollar spent. It was realized that one sales- 
man in the company had a wide and intimate ac- 
quaintance among the architects of the city, from 
both personal and business association. He was 
called into conference by his firm and his advice 
regarding the selection of an architect was asked. 
Several members of the Board of Education were 
connected with the salesman’s corporation and 
one of the architects recommended by him was 
finally awarded the contract. Though it was the 
first time the architect had worked with the 
Board of Education, the contract was completed 
satisfactorily and resulted in several additional 
awards. This is not an unusual case; it has hap- 
pened many times, perhaps when the architect 
concerned was entirely ignorant that anyone had 
taken particular notice of his work. The personal 
element is just as important to the architect who is 
concerned with public work as it is to the one who 
knows clients only among private individuals. 


* Epitor’s Note: The author has had a wide experience 
in dealing with boards of education. He was formerly 
associated in an executive capacity with Smith, Hinch- 
man & Grylls of Detroit, Mich. He is a registered archi- 
tect in the State of New York, and formerly was a mem- 
ber of the Board of Directors of the Associated Buffalo 
Architects of Buffalo, N. Y. 


Having knowledge that a school is to be built, 
the architect’s problem becomes one of obtaining 
the actual contract for his professional services 
Architects are selected by Boards of [Education 
in many different ways and for many different 
reasons. Often a contract is awarded to an archi 
tect through friendship with the individuals who 
comprise the board, or again it may be due to the 
wish of the board to keep its business within its 
area of political jurisdiction. Again, the architect 
sometimes 1s selected as the result of the presen 
tation of a perspective sketch. Although there 
have been instances of an architect convincing 
members of the board of education of his ability 
to carry through a school job with no greater 
evidence of his skill and experience than such a 
perspective sketch would imply, it is obviously 
not a practice to be encouraged. It is usually 
coupled with a forceful sales talk stressing the 
ability of the architect to produce a cheap build 
ing. It is true that every Board of Education 1s 
interested in obtaining as much value for the 
money which they spend as is possible, but an 
architect will find that this method of obtaining 
work is not conducive to future pleasant rela 
tions with the school board. It is almost inevitable 
that he will underestimate the value of the bui!d- 
ing in terms of money, and due to the fact that 
no architect has such a superior fund of knowl- 
edge and such a firm control of material and 
labor prices that he can materially affect the cost 
of a certain building, this method of obtaining 
work brings “extras”’ which cause dissatisfaction. 

Although many contracts for school work have 
been received because of these efforts, they are 
exceptions rather than the rule. More usually the 
Board of Education awards a contract to an 
architect upon the basis of his knowledge of the 
particular problem involved and his experience 
with previous school buildings. Often also the 
award may be on the basis of a local competition 


in which the requirements are set forth to every 


architect who is invited by the board; and yet 
again an individual may be successful merely be- 


cause he has been particularly efficient in the 


general practice of architecture in his locality. 
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The selection of an architect by the Board of 
Iducation is too often put off until after the site 
has been selected and an appropriation made. A 
professional man who is in a position to advise 
the Board of Education regarding the relative 
value of the site and the adequacy of the appro- 
priation relative to the actual instructional needs 
of the city, occupies an advantageous position in 
the competition to obtain a contract. He may be 
able to advise the Board on these points if he 
associates himself with an individual who is a 
specialist in educational planning. With this con- 
sultant he may be able to show the Board that 
the site has been wrongly selected and that the 
appropriation is inadequate for the type of build- 
ing which is contemplated. In association with 
the expert he may become extremely valuable to 
the Board of Education by assisting them in the 
physical survey of their existing school system; 
by studying proposed locations of sites ; by chart- 
ing the possible future growth of the several 
school districts; by developing — preliminary 
sketches upon the basis of proper educational de- 
sign for the present, as well as for the future 
needs of the community; and by estimating the 
probable unit cost of construction. 

The Board of Education too many times sim- 
ply decides on a building containing a certain 
number of rooms and too often the architect is 
instructed to design a building to fulfill only these 
requirements. This practice is unscientific, ineff- 
cient, and usually wasteful. Without technical 
assistance from a qualified expert in educational 
planning, the result is a building unbalanced in 
function and poorly adjusted to the exacting 
needs of modern curricula. This condition is not 
usually the fault of the architect, and the superin- 
tendent of education must answer for the lack of 
control over what is essentially an instructional 
technique. The architect may conscientiously feel 
his way through a mass of poorly correlated tech- 
nical data and evolve a structure to the best of 
his individual ability or in terms of what has 
been done elsewhere in the development perhaps 
of an entirely different educational program. 

It is quite impossible for the average architect 
to be entirely familiar with the technical prob- 
lems of instruction. These problems, however, 
are important and demand for their solution the 
utmost in knowledge of educational methods and 
trends. The process of translating instructional 
needs into a physical plan is of course no less 
important, but when the architect associates him- 
self with a specialist in educational planning it 
becomes only a part of the professional services 
which he offers to the Board of Education. 

It is possible for the architect who has formed 
such an association to show the Board of Educa- 
tion what may be secured in an actual building to 
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represent the greatest return per unit of instruc- 
tion for the smallest outlay of money. He will 
be able to talk to the Board in terms of actual 
building economy and to show them from a ra- 
tional and practical attitude that an initial cost 
is not necessarily an indication of either efficiency 
or economy. He may be able to show them that 
a cheap building may prove, over a period of 
years, to be the most expensive. He will be able 
to talk accurately regarding the factor of upkeep, 
for although this is something that the layman 
often overlooks, it is an important item from the 
standpoint of the educational budget year after 
year. The fallacies of supersalesmanship and pol- 
itics may be easily exposed by the architect who 
will approach a school board and talk to them in 
the practical terms with which they are most 
familiar. If, in addition, he is able to back up his 
statements by an association with an educational 
authority he has gone a long way toward obtain- 
ing an actual contract for a school building. 


A” soon as he has been selected, the architect 
becomes an important though temporary 
part of the Board of Education. He becomes, in 
effect, a business advisor for the Board on the 
particular job with which he is concerned. At 
the same time he assumes the position of field 
executive for the Board, working directly with 
the business manager, the superintendent of edu- 
cation or the educational consultant, and being at 
all times responsible to the Board as a whole. It 
is obvious then that the closest possible relation- 
ship must be maintained between the architect 
and the various members of the Board of Edu- 
cation. It is rare that he will deal with an individ- 
ual on any but the most routine matters. All 
sketches, plans, working drawings and specifica- 
tions and all subsequent changes should receive 
a definite approval from the superintendent of 
education and the Board as a whole. Usually this 
will become merely a matter of routine, for once 
the Board of Education has selected an architect 
he becomes a technical field agent and advisor to 
them and his decision in his specialized field of 
activity is usually unquestioned. It may be, how- 
ever, that Board members will demand an ex- 
planation of some of the decisions or the reasons 
why various items were included or left out of 
the plans and specifications. The architect will go 
far toward creating new work for himself if in 
all of his dealings with the Board he displays a 
frank honesty and a tactful consideration of their 
wishes, for as every architect knows, much future 
work is lost during the time the initial job is 
being finished. 

The cost of the architect’s professional services 
to the Board varies in different localities between 
4% to 7 per cent of the cost of the building, the 
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amount, time and method of payment, and other 
similar items being determined at the time the 
architect is engaged. The usual contract does not 
include landscape work, traveling expenses, un- 
usual or continuous superintendence of construc- 
tion, nor the salary of a clerk of the works. It 
does usually include the employment of struc- 
tural, mechanical and electrical engineers and the 
supervision of the building construction in addi- 
tion to the plans, details, and specifications. 

The foregoing percentages, which should be re- 
garded as a minimum, will hold true when the 
contract for the building is let to a general con- 
tractor. In some instances, however, bids are 
received and contracts are awarded separately for 
the several trades instead of in a lump sum to 
one bidder. In this case the Board of Education 
assumes the function of the general contractor 
either through its own office or through that of 
the architect, and in this case it is a common 
practice to pay the architect an amount in addi- 
tion to his usual percentage as a fee for his ser- 
vices as coordinator. The additional fee will vary, 
of course, depending on the circumstances, and 
in some instances has ranged from 2 to 4 per cent 
of the aggregate contract price. However, unless 
the organization of the Board of Education is 
large enough to carry on this work successfully 
the practice of separate contracts is not likely to 
be as efficient as might be anticipated. It is true 
that there exists an initial saving in the money 
spent for the construction of the building but as 
a rule there will develop delays, annoyances, and 
a subsequent extra cost of supervision which may 
often exceed the initial difference in the contract. 


ROM my experience, the fairest and most sat- 

isfactory type of contract between the architect 
and the Board of Education is that based on the 
percentage of the cost of the building. There 
have, however, been instances where the so-called 
“cost plus fee” contracts have been written. This 
type of contract, whereby an architect agrees to 
perform professional services for their actual 
cost to him, plus overhead and a certain percen- 
tage of profit, was brought into popular use dur- 
ing the war when corporations under unusual 
conditions found it advantageous. In _ public 
work, however, the “cost plus” system is usually 
condemned. In the first place it creates a psycho- 
logical situation in the architect’s office that does 
not tend to keep his cost at its lowest figure; in 
the second place, it is extremely difficult to place 
a proper cost on the professional services of an 
architect. Those services include a life of techni- 
cal and business experience and a long period of 
educational training, all of which are incorpora- 
ted in more or less degree into the planning of 
every project. There can be no definite value 
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placed upon such knowledge and no adequate cost 
subsequently prorated for professional services. 

During the course of construction the architect 
should keep the Board of Education intormed of 
the progress and condition of the work through 
weekly written reports, which should include a 
statement of the amount of work completed by 
each contractor, the various difficulties which 
have been encountered, the delivery of materials, 
the progress of the work in shops, the coordina 
tion of the trades in the field, and the weather. 

It is well to include also a dated construction 
photograph, although in some cases this is not 
deemed necessary. The value of these reports lies 
in the fact that they provide a means of constant 
appraisal of the progress in the field as well as the 
relation of the construction to the time schedule 
and the completion date. Furthermore, they serve 
to show the Board that the architect is following 
through his commission in a businesslike fashion 
and in many instances they have been the means 
of settling what otherwise might be a_ serious 
disagreement. 

In addition to presenting reports on the build- 
ing, the architect should attend all meetings of 
the Board of Education until the project is en- 
tirely completed, if at such meetings any question 
regarding the building may be brought up. He 
can then and there settle any question which at 
the time may be of minor importance but if left 
unanswered may become vital. 

The inevitable difficulty encountered when 
changes are made in the plans or deviations from 
the specifications are proposed during the course 
of the work may be minimized in two ways. First 
of all, every item in the entire set of plans and 
specifications should be checked by the education- 
al consultant, the superintendent of education, 
and then carefully rechecked by the architect 
himself. It is impossible to overemphasize the im- 
portance of a thorough checking of these items 
as well as the various shop drawings which are 
received from time to time, for during the proc- 
ess many points will be discovered which may 
necessitate change and delay in the construction. 

In addition to this, the architect should never 
make or allow to be made any changes from the 
plans and specifications which have been approved 
by the Board without first obtaining the approval 
of the Board of Education. The reasons for 
this, of course, lie in the frailty of human beings. 
If the architect has been able to keep a docu 
mentary record of all changes however small or 
unimportant they may be, he has established a 
system which proves his responsibility as an agent 
of the board, his general fitness for the project 
with which he is entrusted, and has effectually re- 
futed the statement often made that he is “a 
pretty good fellow, but a darn poor business man.” 
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CHECK LIST FOR SCHOOL BUILDINGS 


EK FORE the architect can prepare the work- 
ing plans and specifications for a new school 
building, and even before he begins work on the 
preliminary sketches, it is essential that he have 
before him vital information regarding as many 
of the details as are obtainable of the project 
with which he is concerned. In many instances 
this information will already have been compiled 
by the board of education in conjunction with the 
educational specialist which it has retained, In 
the majority of cases, however, this will not be 
true and the information must be obtained 
through the initiative of the architect in a series 
of conferences with the various board members. 
In order that an architect may have before him 
an outline of the more salient points which will 
be covered in these conferences, the accompany- 
ing list has been prepared from a research cover- 
ing a variety of sizes and types of school build- 
ings. It 1s not set down as a complete list of all 
items; it is rather in the nature of an outline re- 
garding the main points under discussion, in such 
a way that it will naturally suggest a more de- 
tailed outline as the various problems are encoun- 
tered and discussed. 
1. Kinp or ScHoo_: High school, intermediate, ele- 
mentary or consolidated, etc. 
2. SCHOOL ORGANIZATION: Standard program, platoon, 


duplicate or modified “Gary” system. Analyze with 
Board. 


3. CAPACITY OF BuILDING: Provision for present needs 
(number of pupils and class units), and for possible 
future needs (adaptability for intensive use). 


4. SCHEME oF Stupy AND CLASSROOMS: Arrangement 
for economy and adaptability to changing use, seating ca- 
pacity, storage space, special furniture, preferred size 
and location, relation to circulation areas. 


5. SpeciAL Rooms: Number, size and preferred loca- 
tion, also equipment and accessories, 


Medical Inspection 

Ten Teachers’ Room 

Model Apartment 

Museum 

Music Room 

Playrooms 

Principal’s Office 

Printing Room 

School Bank 

Secretary’s Office 

Sewing Room 

Sheet Metal Shop 

Stenography 

Machine Shop Superintendent’s Office 

Mechanical Drawing Women Teachers’ Room 
W oodworking Shop 


6. LaporAtories: Physics, chemistry, biology, etc. 
Number, size, preferred locations, equipment. Possible 
use for more than one subject. Types of equipment. 


\griculture 

Arts and Crafts 

Bicycle Room 

Board of Education Room 
Bookkeeping 

Dental Clinic Room 
Domestic Science Dep't 
Forge Shop 

Freehand Drawing Room 
Girls’ Rest Room 
Janitor’s Room 
Kindergarten 

Laundry 
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7. Lecture Rooms. Number, size, preferred locations, 
seating arrangements (raised platforms), and equipment. 

8. StorAGE Rooms: Number, size and particular use. 

9. Liprary: Size and preferred location. Is it to be 
used by the public outside school hours and for club 
meetings, etc.? Present and anticipated capacity. Pro- 
vision for heating separate from main plant. 


10. Aupirori1uM: Capacity on floor and gallery. Loca- 
tion with respect to school rooms and public access. Pos- 
sible other uses (study hall, community meeting place, 
gymnasium, etc.), sloping or flat floor; fixed or movable 
seats. Motion picture booth. Heating and ventilating sys- 
tems separate from rest of building? 


11. GyMNAsIUuMS: Number (separate spaces for boys 
and girls?), size and preferred location. Height to include 
gallery? Number and location of spectator accommoda- 
tions. Swimming pool and special rooms (boxing, hand- 
ball, etc.). Locker and team rooms; number and arrange- 
ment of lockers and showers. Size and location of 
physical director’s and coaches’ rooms. Provision for 
heavy apparatus. Is daylight desirable and should the 
gymnasium contain a stage? 


12. KitcHENS AND LuNcH Room: Type of lunch 
served and for whom (cafeteria system for teachers and 
scholars, or provision for light kindergarten supplies). 
Number to be served at one time. Possible use of plant 
by community. (Provision for public exits, separate heat, 
etc.) 


13. MIscELLANEOUS: Wardrobes, corridor lockers, sep- 
arate cloak rooms or individual room closets. Janitors 
closets, fireproof vaults, utility rooms, cabinets, etc. 


14. ConstrucTIon: Type, depending on cost and zone 
(semi-fireproof buildings have stair halls, corridors, boil- 
er rooms and manual training rooms fireproof). Type 
of frame: steel, reinforced concrete, masonry. Structural 
and finish materials of walls, floors and roof. Sound and 
heat insulation (toilet rooms, auditoriums, gymnasiums, 
shops, etc., for sound, and roofs, pipes, some floors and 
walls for heat). Conditions requiring special waterproof- 
ing. Influence of local codes on construction methods. 
(Wall and slab thickness; fireproofing, story heights, 
floor loads, etc.). 


15. Special EguipmMent: Movable partitions (steel, 
wood or fabric). Provisions for machines (print shops, 
manual training rooms, etc.) display cases, drying rooms 
and baths (in special purpose schools), fire doors, book 
lifts and dumb waiters, vacuum cleaning and key switch 
systems, window guards, dust chutes, etc., types of win- 
dows (austral, double hung, pivoted, etc.). Skylights in 
corridors and gymnasiums. 


16. MATERIALS: Various types chosen in relation to 
use, cost and ease of maintenance. Floor wall and ceiling 
materials for various rooms noted above. Special types 
(corridor and toilet room wainscots, stair treads, window 
glass, trim, etc.). Exterior finish (walls and trim, roof, 
gutters, downspouts, etc.). Interior finish (texture, color, 
etc., of floors, walls, ceiling and trim). Types of paint 
(for wood, iron, concrete, plaster, etc.) 


17. PLUMBING AND SANITATION: Types of sanitary 
fixtures (showers, lavatories, toilets for pupils and teach- 
ers). Kind of pipe (iron, steel, brass, copper) and pipe 
covering. Location of sewer connection or septic tank 
(for both storm and sanitary lines). Sewage ejectors and 
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drainage sumps. Type, size, and location of water heater. 
Water service to rooms noted above and location of fire 
lines and hose reels. Drinking fountains. 


18. HEATING AND VENTILATION: Type of heating 
(steam, hot air, “split” system, etc.). Kind of boiler (oil 
or coal) and location. Unit heaters. Possible use of gas 
or electric heaters. Provision for separate heating for 
certain areas (gymnasium, auditorium, administration 
suite). Ventilation. (Different types for classrooms; sep- 
arate systems for toilet rooms, auditorium, gymnasium, 
etc.). Automatic control of both heating and ventilation. 


HE list which follows was obtained from 

Neal M. Dunning, architect, and was com- 
piled by him for use in the drafting room of 
Smith, Hinchman & Grylls, Architects and En- 
gineers of Detroit, Mich. No effort was made to 
include all items to be checked. On the contrary, 
the list was developed from experience with field 


GENERAL 


Buildings should be oriented so that all rooms used 
continuously for study and recitation will receive direct 
sunlight during some part of the day. Rooms for drawing, 
laboratories, domestic science, manual training and other 
similar lines of special work may be lighted from the 
north. Light from the east is more desirable than from 
the west. Light from the south and north should be 
avoided as far as possible in classrooms, study rooms and 
recitation rooms. 

Adequate provision for future growth. 

Orientation. North arrow on each plan sheet. 

Clearing of site. Existing buildings, poles, trees, etc., 
to be removed. Trees to remain. Existing drains, sewers, 
etc., likely to be encountered. 

Grade elevations (new and existing), city datum, floor 
elevation. 

Sidewalks, driveways, new curbs (by whom), manholes, 
sumps, etc. When possible give size of manholes. 

Sewer, water lines, etc. See that they do not run below 
foundations when run is parallel to and near foundations. 

Soil drainage. Relation of underground drainage lines 
so that all footings and foundations are deep enough. 
Should not be more than 30° angle from bottom of foot- 
ing to bottom of pipe. 

Schedule of materials, section lines, scale. Check with 
plans, elevations and details. 


DESIGN AND CONSTRUCTION 


Exit doors open out, controlled with panic bolts. 

All stairs must be straight runs with landing plat- 
forms full width of stairs. No door shall open immediately 
upon a flight of stairs, but a landing the width of the 
doer plus two treads shall be provided between such 
door and stairway. 

In construction of stairs, the risers should not be more 
than 6 in. in elementary and 7 in. in secondary schools, 
and the treads not less than 10 in. in the former and 11 
in. in the latter. Breadth of stairways should accommodate 
most intensive anticipated use. 

The outside stair balustrades should be of closed or 
solid construction on a run of more than one flight. This 
is both for sight and sanitary reasons. 

All class and study rooms should have windows on one 
side only, the pupil's left. 

In the primary grades, blackboards should be placed 
about 24 to 26 in. from the floor; in the intermediate 
grades 28 to 30 in. and in high schools 34 to 38 in. 

Cloak rooms or locker space should be thoroughly 
ventilated. 

All shops, laboratories and domestic science rooms 
should be provided with automatic sprinkler systems. 

Proper wire mesh guards on a// motor belts should be 
specified. 

All toilet room floors are to be flat slabs, no joists. 
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19. Evectrica Work: Type of service (alternating ot 
direct current). Type of signal systems (fire alarms, 
bells, lights and clocks). Types of lights and intensity 
for various rooms. Power outlets (number, location, etc.) 
Special lighting systems (gymnasium, auditortum, exits 
etc.). Control (remote, manual, automatic) and control 
systems. Type of lighting fixtures for various spaces 
(direct, indirect, concealed, etc.) Service receptacles 
Telephone system (outside and interior) and location of 
switchboards. Provision for future needs and for possible 
special appliances (X-ray and ultra-violet appliances 
radios, etc.). 


conditions and was designed to serve merely as a 
list of items which should not be overlooked in 
the checking of plans, details, and specifications. 
Some of the items refer to features of the work- 
ing drawings and specifications themselves, and 
others are concerned with problems which might 
arise during the actual construction of the work. 


See that all wall-hung radiators in toilets and bath 
rooms are high enough trom floor so as not to interfere 
with stall partitions. 

Be sure that all book shelving, shelves in tool rooms 
and tool cabinets and any other shelves where heavy 
materials will be stored, are properly supported. Specify 
a heavy type of adjustable shelving clips and supply at 
least two at each end and two at back of each shelf 
Shelves should be 1'% in. thick and not over 30 in. between 
supports. 

Supply space between backing and glass doors of bul 
letin board for a showcase electrical fixture and show 
location of fixture on details. 

Provide locking device for display. cases. 

All cases, cupboards, etc., must be securely anchored in 
place. 

Specify all walls in plenum chamber to be patched up 
tight around duct openings. 

Footings and foundations. Watch for proper step downs 
between different levels. Check on elevations and = sec- 
tions. 

Concrete enclosures for sumps, and relation of depth ot 
sump with any adjoining footings or foundations, so that 
footings are deep enough. 

Clearance for ventilators from vertical pipe lines. 

Height of suspended ceilings. Note clearly, check with 
windows and for clearance of ducts, etc. Minimum for 
furred ceilings is 3 in. 

Wall thickness, Plans and details. Office standards are 
84, 13, 17 and 21 in. 

Spandrel beams, column and beam locations, structural 
and architectural. Clearance of structural brackets in con- 
nection with ceilings. Is anchorage properly shown, for 
lead or other metal spandrels ? 

Shelf angles, location. Ideal condition is that cut on 
stone or terra cotta, 2'4 in. to toe of angle. Structural 
drawings should be checked carefully. 

Thickness of stone and terra cotta joints should be 
dimensioned. Drawings should indicate that stone returns 
should have a minimum of & inches. 

At all window reveals, check length of face brick with 
the return of stone. Frequently the stone reveal is 
dimensioned 8'% in. and the brick selected measuring & in., 
resulting in a wide joint at frame line and brickwork. 

See that floor elevations architectural and structura! 
are alike, either both in decimals or both in feet and 
inches. Distance required for floor material finish floor 
to slab as follows: In general, cement 1 in.; terrazzo 
1% in.; quarry tile, marble, and precast terrazzo 2 in 
7s in. wood floor on sleepers 3% in.; tile 11% in. 

Are expansion joints properly detailed ? 

Lintels, bearing checkout for stone schedule 

Check for skylights, curb (check structural), flashing, 
ceiling sash, wire guards, gutter, conductors, splash pans. 

Louvres, free opening area, weathering conditions, wire 
screen. Stairs. Well sizes, architectural and structural 
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Headroom, size of newels, single newels not less than 
4 x 4 in. and double newels not less than 4 x 7% in. hand 
clearance between rail and string. Height of handrails. If 
precast treads are used, allow '% in. for bedding or riser. 

Grilles. Always give daylight opening size and note it 
on drawings. Hand holes and details. 

Radiator enclosures, insulation. Access for repairs, and 
if necessary can radiator be removed. Check against 
radiator dimensions. Height over radiator 3 in. depth of 
recess, 4 in. deeper than width of radiator. 

Grilles over radiators. Width, daylight opening equal 
to width of radiator; length, equal to radiator. Center 
radiator on grille center. 

Grilles at bottom of radiators. Height, free opening 
area equal to one-half gross area, of daylight openings in 
grille over; length equal to length of radiator. 

Marble slabs in toilets. Anchorage where windows 
occur. Frequently the marble stiles where door bumpers 
are attached are so light that they continually break, 
especially end stalls. 

Flue linings. See that size is indicated and note on 
drawings that sizes given are inside dimensions of lining. 
All flues should extend 4 ft. above high point of roof. 

Detail showing how roof flashing and cap flashing con- 
nects to parapet walls. Details of flashing in gunite wall. 

Put in saw cut ground. Remove top piece, install flash- 
ing and caulk with elastic cement. 

On Miscellaneous Iron Details see that a note similar 
to the following is included, “All joints shall be tight 
with metal in contact full length of joints.” 


DOOR DETAILS 


Provide door stop to keep doors trom opening against 
walls and at stairways. 

Schedule must not include material or finish. See if 
number of door types used cannot be cut down. Lintels, 
stiles, check with hardware. Plinths and thresholds. Kick- 
plates, clearance for hardware if screen doors are to be 
installed. Clearance for operation, watch for corbels, 
arches, suspended ceilings, etc. Check swing of doors in 
connection with electric switches, etc. Swing of hose 
cabinet doors. If fire extinguishers are not in cabinet, 
door to be hinged on side away from standpipe. If fire 
extinguisher is to be used, door to be hinged on same side 
of standpipe. 

Frames and doors to shower rooms and natatorium 
should be hollow metal. 

For double entrance doors, right-hand door as you 
enter building should be the active door and should be 
so indicated. On doors with electric openers, the astragal 
must be attached to the inactive door and must be on the 
inside. 

Access doors to attic spaces, behind plumbing fixtures. 

Tin-clad doors. To meet underwriter requirements. 
Sliding fire doors in fire walls not to exceed 120 sq. ft. 
Rolling fire doors in fire walls not to exceed 80 sq. ft. nor 
over 12 ft. in either direction for both sliding and rolling 


types. 

Swinging fire doors not over 6 ft. wide nor over 12 ft. 
high, 

Emergency exit from boiler room. 

Three-ply doors are 254 in. thick; two-ply doors are 


134 in. thick; rabbets should be 14 in. more; stops 34 in. 


thick. 


WINDOW DETAILS 


Check for interference at heads, sills and jambs in con- 
nection with beams, columns and brackets. 

Window schedule. Jamb, sill and head conditions, water 
bar, anchors. Is masonry dimension clearly shown? Clear- 
ance for operation of casement and projected sash. Clear- 
ance for overhead pulleys. Are lead weights necessary ? 

Steel sash if built into stone work on four sides should 
be noted to be set as stone is erected. 

Factory steel sash, clearance for operators. Repair 
platforms and ladders for monitor sash. Access. Length 
of run of sash to be operated, location of control stations 
for operators. 
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PLUMBING AND SANITATION 


Toilets must have a separate ventilating system. 

The Detroit school standards for fixtures are as follows: 
One drinking fountain for every 100 pupils; one closet for 
every 60 boys; one urinal for every 30 boys; one lavatory 
for every 50 boys; one closet for every 25 girls; one 
lavatory for every 50 girls. 

Provide floor drains in plenum chambers, shower rooms, 
natatoriums, locker rooms, and toilet rooms. 

Provide concealed tanks for plumbing fixtures or covers 
for these tanks if not concealed. 

Vent pipes from soil stacks should be offset in attic 
space so as not to be visible from street. 

Provide hose bibs in plenum chambers, machinery 
rooms, boiler rooms, shower rooms, and natatorium. 

Drinking fountains should be specified with side jet 
instead of the one located in front. 

Type of funnel for injector overflow should be specified 
as copper splashless type. 

Provide for counterbalance on float apparatus for sump 
pump, so it will work easily. Long rod is very heavy. 

Plumbing contractor as well as heating contractor 
should furnish sleeves around pipes passing -through ter- 
razzo floors. 

Floor drains, in toilets, janitor’s closets, locker rooms, 
and shower rooms. 

Shower stalls, lead pans, curbs. Curtains and curtain 
rails. Cold water hose connection in machinery room, 
boiler rooms, shower rooms and natatoriums. 

Keep all drain and water lines outside of transformer 
rooms. 

Where acid sinks are used, specify that enameled iron 
waste pipes are to be used from these sinks and how far 
they are to run. 


HEATING AND VENTILATING 


Fans in attics should be eliminated. They do not get 
proper attention, become noisy and are seldom used. 

Mercurial type of thermometers are most dependable. 

Ash storage should be provided adjacent to boiler 
room, 

Heaters are seldom used on the air washers and can be 
omitted. 

Provide sufficient firing space in front of boilers. 

Pipes passing through transformer room must be pro- 
tected against condensation. 

In specifications for air washing equipment should be a 
definite statement that the piping should be arranged so 
that sprays can be cut out without affecting scrubber. 

Arrange piping in fan room so low point is accessible 
for cleaning or else provide small pit (about 12 x 12 x 12 
in.) with removable cover. 

Set temperature regulator compressor on pedestal or 
substantial wall bracket. It is small and in the way on 
the floor. 

Mechanical department should take up with boiler 
inspection department methods of boiler feed before con- 
tract is let. This gives superintendents considerable 
trouble. 

Specify asbestos covering for all supply ducts running 
through hot or tempered air chambers and under first 
Hoor where not encased in concrete. 

Pipe lines should be supplied from reducing valves, 
blow-offs and receiver tank vents and vacuum pump sys- 
tem return to a slop sink. In no case should any of these 
be allowed to drip on the floor. 

Vacuum pump on return line to boiler should be con- 
nected to a pit and not to return line direct. 


ELECTRICAL 


Dead front switchboards are most desirable. 

Check location of telephone, thermostat and electrical 
switches, architectural drawings against mechanical. 

Never place ventilators directly over electrical equip- 
ment. Ventilators are not 100 per cent watertight. 

It is not advisable to put electrical equipment in an un- 
heated building. At least enough heat should be furnished 
to prevent moisture from condensing on machines, 
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Evidence of 


Widespread Acceptance 
of COPPER RADIATION 


Below are listed a few of the many buildings in which 
Copper radiators have been installed: 


Installation Architect 
Waldorf-Astoria Hotel Schultz & Weaver 
New York, N. Y. 

Empire State Corporation Shreve, Lamb & Harmon 

New York, N. Y. 

New York Life Insurance Bldg. Cass Gilbert 

New York, N. Y. 

Michigan Bell Telephone Co. Smith, Hinchman & Grylls 

Detroit, Mich. 

“The Walnuts” Apartments Boillot & Lanch 

Kansas City, Mo. 

Manhattan Company Building H. Craig Severance 

New York, N. Y. Associated Architect: 
Yasuo Matsui 

Shaarey Zedek Church Albert Kahn 

Detroit, Mich. 

Medical Arts Building Graham, Anderson, 

Cleveland, Ohio Probst & White 

Lee Higginson Building Cross & Cross 

New York, N. Y. 

National City Bank Walker & Gillette 


(52 Wall St. also Canal & Bway) 
New York, N. Y. 


New Yorker Hotel Sugarman & Berger 
New York, N. Y. 
Savoy Plaza Hotel McKim, Mead & White 


New York, N. Y. 


Radiators of rustless, enduring Copper ...a metal of high 
heat conductivity...are light and compact (about one- 
fourth the weight of cast-iron units of equal radiation 
capacity). They require a minimum of space in rooms or wall 


ACONDA 


rom mine to consumer 


AN LO 
: recesses. That is why Copper radiation has met with wide- 
spread acceptance. 

The American Brass Company furnishes leading radiator 
manufacturers with the metal from which their units are 
made. The American Brass Company, General Offices: 
Waterbury, Connecticut. 


ANACONDA COPP 
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Harkness Memorial, New Haven, Conn. 
James Gamble Rogers, Architect 


Plate 4611-T Te-Pe-Co Vitreous 
China Wall Closet on Concealed Carrier 


Closet 10 inches high—Lavatory 24 inches high. 


PLUMBING 
FIXTURES... for kindergarten or college... 


BOVE is a Juvenile closet and lavatory... 
A... small children... of true Te-Pe-Co 
quality, design and durability. Both are ideally 
. both will give 


suited to their environments. . 

the daily satisfactory service ... the years of 

usefulness . . . for which all Te-Pe-Co all-clay 
plumbing fixtures are justly famous. 

Throughout America’s most representative 

We make but one grade of ware— 

OUR GUARANTEE the best that can be produced — 

and sell it at reasonable prices. We sell no seconds or culls. 

Our ware is guaranteed to be equal in quality and durability 

to any sanitary ware made in the world. The Te-Pe-Co trade- 


mark is found on all goods manufactured by us and is your guar- 
antee that you have received that for which you have paid. 


TE-PE-CO 
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schools and colleges you'll find a rapidly 
growing appreciation...a constantly increasing 
specification of plumbing fixtures designed and 
produced by The Trenton Potteries Company. 
Let us assist you in the selection of fixtures 
best fitted to meet the individual requirements 
of any educational institutions with which you 
may be working. 


THE TRENTON POTTERIES COMPANY 
TRENTON, NEW JERSEY, U. S. A. 


NATIONAL SHOWROOMS Philadelphia BRANCH OFFICES 
New York City—101 Park Ave. Architects Building Boston and 
Entrance on 4lst St. 17th & Sansom Sts. Chicago 
EXPORT OFFICE—115 Broad Street, New York City 


ALL-CLAY 





PLUMBING FIXTURES 


Sete 





COPPER-STEEL 
PIPE 


ts the modern specification 
es 
SOIL 


WASTE 
VENT LINES 


and 


RAIN LEADERS 


5 le advantages of Copper-Steel Pipe over pipe that 

has no copper content must not be stated indis. 
criminately for all uses and for all conditions. They 
should be stated, rather, with respect to the particular 
demands and the particular conditions that the pipe 
is to encounter. 


The one advantage that is most certain is the effective 
resistance of Copper-Steel Pipe to atmospheric cor- 
rosion. This is a statement, not of theory but of fact, 
established by tests and service records covering a 
period of almost twenty years. 





When the characteristic wet-and-dry alternation of 
such exposure is aggravated—in soil, waste, vent lines 
and rain leaders of large buildings, for example,—the 
advantage of copper-steel is all the more marked. Its 
very small extra cost is not to be compared with the 
lengthened usefulness that it affords. NATIONAL 
Bulletin 11, mailed on request, gives information as 


to this— 
The Original Copper-Steel Pipe 


NATIONAL TUBE i Pittsburgh, Pa. 


NATIONAL COPPER-STEEL PIPE 
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NIEDECKEN 


Trade Mark—Reg. U. 8S. Pat. Office 


SPECIAL SCHOOL TYPE 
SHOWER 


This new type includes the famous Niedecken 
Mixer. Goose neck riser pipe with easy-clean 
adjustable shower head comes with this new 
Niedecken school type shower. Niedecken showers 
are used in schools everywhere. Write Dept. A.F. 
for further details. 


EASY-CLEAN SHOWER HEAD 
The Shower Head That 
CAN Be Cleaned. 


As illustration shows: shower face is easily removed by loosening 
three screws. Easily reassembled after cleaning; a set of notches 
guiding proper placement and perfect alignment. 


HOFFMANN & BILLINGS. MFG. Co. 


ms ti Ss. A. 
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“PIPE 
PRESCRIPTION” 
Making Greater 
Headway Every Day 


Call the roll of America’s leading 
architectural offices and you'll find 
the Byers plan of Pipe Prescription 
gaining momentum every day. It’s a 
common-sense, practical plan that 
clients readily understand and appre- 
ciate. It puts the right pipe material 
in the right place—recognizing that 
no one pipe material is best for every 
pipe service. Recognizing, too, that 
when properly specified, Byers Gen- 
uine Wrought Iron Pipe has no equal 
in ultimate economy. 


A. M. BYERS COMPANY 


Pittsburgh, Pa. Established 1864 


AN INVESTMENT Se NOT AN OUTLAY 


SJ/De 


WALWORTH 
VALVES 
AND 
FITTINGS 


PLUMBING 


AND 


rl AT I IN G 


WALWORTH COMPANY 


General Sales Offices: 60 East 42nd St., New York 
Plants at Boston, Mass.; Kewanee, Iil.; Greensburg, Pa. 
and Attalla, Ala. 


e DISTRIBUTORS IN PRINCIPAL CITIES OF THE WORLD «+ 
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Here’s real news 





for Pipe Users... 


= welding fittings were first developed 
there has been a steadily increasing demand . 
for such fittings made of genuine Reading 


Puddled Iron — the kind of wrought iron that has proved its 


value by generations of service. 
Such welding fittings are now available—for the first time. 


Now you can make a welded Reading Puddled Iron Pipe system 


of superior resistance to corrosion, at every point. 


Now you can make piping systems of other metals better by using 
welding ells of this superior material at critical points. 


Now you can be assured of longer life in piping systems, greater 


freedom from trouble plus the efficiency of welding fittings. 


Made by MIDWEST from Reading Puddled Iron 


These new fittings are made by the new patented process of the 
Midwest Piping & Supply Company, Inc., 1450 South Second 
Street, St. Louis Mo., from specially selected Reading Puddled 
iron skelp. You can get them in the sizes you need. They are 
identified by a special label and Reading knurl showing that they 
are made of genuine Reading Puddled Iron. 


Ask Midwest for complete information about these fittings which 
give to welding ells all the time-tested resistance to fatigue, corro- 
sion, and other pipe enemies that has always characterized genuine 


Reading Puddled Iron Pipe. 


READING IRON COMPANY 


General Offices: 401 N. Broad St., Philadelphia, Pa. 


Mills: Reading, Pa. 


Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Detroit, Houston, Kansas 
City, Los Angeles, New York, Pittsburgh, San Francisco, Seattie, St. Lous, Tulsa 


Reading Products: Pipe Tubing Casing Sucker Rods Nipples Couplings Bar Iron Blooms Cut Nails Boiler Tubes 
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© 1931, Westco Pump Corporation 


Selecting a pump 
ceases to be a tough job 


A* increasing majority of capacity—thus assuring  ade- 
architects and architectural quate volume and _ pressure. 
engineers are making use of With any decrease in the head, 
Westco’s Pump Selection Table, there is also a proportional de- 
thereby saving their time, tem crease in h.p. consumption. 
pers and reputations This Westco characteristic 

eliminates all possibility of 
Whenever the problem _ of motor over-load. It is an amaz- 
selecting a pump arises, these jng fact that the Westco 
men simply run their eye over Turbine Pump  aatomatically 
this simplified selection table.  sdjusts itself to these changes 
Then they choose the Westco in the operating condition. 
Turbine Pump for the max- 
imum head and capacity re- 
quired. 


By all means, sign the counon 
below and MAIL TODAY. 
Without obligation and free of 
Even though the head might charge, we will promptly send 
later change, the Westco will you a copy of this handy 
maintain practically constant Westco Pump Selection Table. 


These 10 Features Mean Relief From Building 


Pump Troubles 
. Wide Operating Range 8. No End-thrust at Bearings 
2. Only One Moving Part Due to Perfect Hydraulic 
3. No Metal to Metal Contact Balance 
4. Quiet Operation—No Hum . Capacities from 5 to 400 
or Throbbing 
- Higher Pressures in Single oo 
Stage .No Rust or Corrosion— 
. Ball Bearing Construction Monel Metal Impeller 
- Direct Motor Driven at Shaft, Solid Bronze Im- 
Standard Motor Speeds peller and Pump Casing 


WESTCO PUMP CORPORATION (Name changed from gp 
Westco-Chippewa Pump Co.), Davenport, lowa. Branches: 
New York, Chicago and San Francisco. Representatives 
in 50 principal cities. 


Dept. A-12 

WESTCO PUMP CORPORATION 

DAVENPORT, IOWA 

GENTLEMEN: Without obligation, please send me complete information about 
Westco Turbine Pumps for modern building duties. 


vy 
WESTCO TURBINE PUMPS 


SINGLE STAGE—HIGH PRESSURE 


THERE ARE NO SUBSTITUTES FOR 


STANDARD 
OF AMERICA 


WS will welcome inquiries regarding 
the use and installation of the 
Josam Products listed below from Cata- 
log G: Josam Drains for Floors, Roofs, 
Showers, Urinals, Garages and Hospi- 
tals; Josam Swimming Pool Equipment, 
Josam-Marsh Grease, Plaster, Dental 
and Surgical, Sediment and Hair Inter- 
ceptors; Josam-Marsh Shock Absorbers 
for Pipe Lines; Josam Open Seat Back 
Water Sewer Valves; Josam Open Seat 
Swing Check Valves; Josam Adjustable 
Closet Outlet Connections and Bends, 
Water and Gas-Tight. 


JOSAM MANUFACTURING 
COMPANY 
4907 Euclid Bidg. Cleveland, Ohio 


FACTORY: MICHIGAN CITY, INDIANA 
BRANCHES IN ALL PRINCIPAL CITIES 
JOSAM PRODUCTS ARE SOLD 


BY ALL PLUMBING AND HEAT- 
ING SUPPLY WHOLESALERS 


KEWANEE 


STEEL Bat 


When the “Good Name” 
Kewanee is written into 
specifications no questions 
are asked. For it is ac- 
cepted by owners as the 
best that can be had. 
For Big or Small Buildings— 


For Coal (Hand or Stoker 
Fired), Oil or Gas 


KEWANEE B@ILER CORPORATION 


division of Imerican Radiator & Standard Sanitary Corporation 


KEWANEE tree Branches in Principal Cities 


MEMBER F ST es ia BOILER INSTITUTE 
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Waldorf-Astoria Hotel, New York, N.Y 






Solid Nickel Silver ® 


Plumbing Fixtures by 
Standard Sanitary Mfg. Co., Pittsburgh, Po. 


ond 


Sloan Valve Co., Chicago, ! 


Architects 


Schultze & Weaver, New York, N.Y 


General Contractor 


Thompson - Storrett Co., New York, N.Y 


Plumbing Contractor 
John McMillan Company,'!nc., NewYork, N_Y 


ou would expect it... 


THE WORLD’S MOST FAMOUS HOTEL HAS 
SOLID NICKEL SILVER* PLUMBING FIXTURES 


Solid Nickel Silver% trap and wash 
basin installation for new Waldorf- 
Astoria Hotel. Mfd. by Standard 
Sanitary Mfg. Co., Pittsburgh, Pa. 


* SILVAR)) is the name used by 


Standard Sanitary Mfg. Co. to 
identify its Nickel Silver used in 
plumbing fixtures. This is a solid 
vhite metal and contains a high 
percentage of Nickel. 


@ Naturally, you'd expect New York's 
new Waldorf-Astoria...proclaimed the 
most famous hotel in the world...to have 
Solid Nickel Silver* plumbing fixtures. 

Throughout this magnificent hotel 
guests will admire the rich, gleaming 
beauty of this modern high Nickel 
alloy. Years of hard use and repeated 
cleaning will not mar its lifetime attrac- 
tiveness. it has the necessary resistance 
to soaps, cleaners, disinfectants, acids 


and corrosive fumes. It’s easy to clean 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 


Miners, refiners and rollers of Nickel... Sole producers of Monel Metal 
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...easy to care for. And it's as tough 
as bronze, which means longer wear- 
ing valve seats. 

When choosing quality plumbing fix- 


tures you can do no better than follow 


the Waldorf-Astoria's fine example. 
Specify Solid Nickel Silver*. 
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KINNEAR ROLLING DOORS | TRUSCON 


NW 
spe 


Trade Mark Reg. 
And Pat. Applied For 






with double 


web system 






The new Kinnear 
Rolling Door Cata- 
log is mailed free 


on request. Kin- FIFTY FOOT CLEAR SPANS! 


near Engineering “on 
and Estimating Large, unobstructed floor areas add to the utility 


Service is avail- of any building. Clerespan pressure-welded 
able without Teen id id f 1 th 
dae at chiller provide wide spans of ample strength at 
tion. moderate cost. Let us show you the economical 
way of eliminating objectionable columns. 
Designing data on request. 


TRUSCON STEEL COMPANY, 
YOUNGSTOWN, OHIO 






























Here S a Engineering and Sales Offices in Principal Cities 
Kinnear 
Door 4| | THE CUTLER 





GRAIN ELEVATOR, BROOKLYN, N. Y. 
Kinnear Door 71 high — Electrically operated. 


MAIL CHUTE 


The achievement of half a 
71 F E ET ol G be etal a century's experience in meet- 
ing the exacting requirements 


ARINE tower doors ranging of public use under Post 
Kd) Office Regulations. 


from sixty to one hundred 
and twenty feet in height 





have always offered a problem to Simple, practical and sturdy 

architects and engineers. Kinnear . 7 

Interlocking Slat Steel Rolling Doors, in construction. Can be opened 

spring counterbalanced, have elimi- . 

nated these problems and provided and closed quickly by Post 

a closure which operates quickly and Office representatives and left 

easily. Designed to operate either in perfect condition, with no 

manually or electrically *o meet cus- nie : 

tomers’ requirements... remember this injury to structure or finish. 

—Kinnear Doors are designed to fit any ; : 

opening regardless of width or height. Full information, details and 

‘e specifications on request. 

ROLLING DOORS CUTLER MAILCHUTE CO. 
THE KINNEAR MANUFACTURING CO. General Offices and Factory 

400-440 Field Avenue, Columbus, Ohio, U. S. A. ROCHESTER, NEW YORK 


Boston Chicago Cincinnati Cleveland Detroit New Orleans 
New York Philadelphia Pittsburgh Kansas City San Francisco 











THE * ARCHITECTURAL * FORUM - DECEMBER ¢ 1931 









THE ARCHITECTURAL 


FORUM 


COMPETITION 


e 


$1,100 IN CASH PRIZES 


FIRST PRIZE 

SECOND PRIZE 

THIRD PRIZE a aot ea ae 
FIVE HONORABLE MENTIONS. . . each 


Competition Closes December 31, 1931 


lication which reflects physically as well as editorially the exacting standards 

of the architectural profession. To this end the collaboration of designers 
and typographers has frequently been employed. At this time it is felt that an op- 
portunity should be given to a// those interested in the art of printing, design or 
architecture, to express their ideas in graphic form. 


Tis policy of THE ARCHITECTURAL Forum has always been to present a pub- 


THE ARCHITECTURAL ForuM therefore inaugurates the first competition of this 
kind in the field of architectural publishing. 


The purpose of the competition is the determination of a magazine format which 
most effectively expresses the ideas and ideals of the distinguished profession THE 
ARCHITECTURAL Forum is privileged to serve. 


It is further intended that the competition will be a stimulus to the art of magazine 
making and that it will create a more widespread and active interest in design and 
typography as applied to publishing. 

The designs of magazine pages should have the same essential qualities that char- 
acterize good architecture, appropriateness to function, logic in arrangement, beauty 
of composition, simplicity, directness, character and distinction. 


Full Program of Competition appeared in the November issue. 


Address all communications to Competition Secretary, 
The Architectural Forum, 220 East 42nd Street, New York 
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Salt Lake City 
Recently re-equipped 
with 







Kimball Elevators Gait ee 
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KIMBALL 
Straight -Line - Drive 
ELEVATOR MACHINES 


Whether You Build 
on Main or Broad- 
way... Investigate 


A machine of simplicity and 
compactness, these Kimball 
Straight-Line-Drive Ma- 
chines are powerful—noise- 
less and vibrationless. 


Made with motor and ma- 
chine aligned and bolted to- 
gether as one integral unit 
there can be no misalignment 
of units—or improper mesh- 
ing of gears—all wearing 
points are housed and run 
in oil. 





There is a Kimball Elevator 
Machine made for your require- 
ments. Write for information. 


Ch halal eration we 


COUNCIL BLUFFS IOWA 





863-867 So. 9th St., Council Bluffs, Iowa 


Branches: 
Tulsa Salt Lake City 
Kansas City Denver 
St. Louis Los Angeles 
Minneapolis Council Bluffs 
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or Satisfactory 
Wood Floors 


laid over concrete 


ii “na 
- ze ‘HE Bull 
lg ; Do ¢g 


- . . s 
Floor Clip 
at work— 
Lower cost 
—faster 
work — 
sounder and 
level floors 
—ELIM- 
INATEDS 
Friction DRY ROT. 
Nails 25,000,000 

Furnished : 

Gratis in use. 

Securely anchors wood Complete cost data, samples, 
Nee P specifications and other perti- 
floors over concrete. ul nent information gladly fur- 


Bull Dog on your pay roll. nished. | Address 
THE BULL DOG FLOOR CLIP COMPANY 
108 North First Avenue Winterset, Iowa 
12 Warehouse Stocks 135 Distributors 


BULL DOG Floor Clips 


ANCHOR WOOD FLOORS TO CONCRETE 









“A Single Breaker May Recede— 
but The Tide Is Coming In!” 





Action is the price of progress. Effective 
action means sustained product improvement 
and consumer education. This in turn re- 
quires expert assistance. 





When you are in need of industrial and 
technical executives, professional engineers, 
or technicians—communicate with—Engi- 
neering Societies Employment Service: New 
York Office—Walter V. Brown, Manager, 
31 West 39th Street; Chicago Office—A. 
Krauser, Manager, 205 West Wacker Drive; 
San Francisco Office—Newton D. Cook, 
Manager, Room 715, 57 Post Street. 


Should your requirements be for business 
or trade executives, write: —American Trade 
Association Executives, 45 East 17th Street, 
New York, N. Y. 


This service is the contribution of these 
professional organizations to industry. 
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Revere Products 


171 


Americas 
Leading Universities 


Burt for the ages are Ameri- 
ca’s institutions of Higher 
Learning. Generations of men 
and women, returning year after 
year, find their Alma Maters 
mellowed and enduring still. 

Into the construction of these 
buildings have gone the finest, 
most lasting materials procurable. 
In exposed metal work and in 
piping, Revere has played a 
notable part. 

Glance down the partial list of 
universities and colleges in which 
Revere Products have been used. 
Consider... from New York to 
Seattle and from Ithaca to Louis- 
ville... how many have chosen 
Revere. 

Why such nation-wide prefer- 
ence? Four reasons stand out: 


(1) the enduring quality of copper 


and brass, the eternal metals 
(2) the high standards of manu- 
facture which Revere has enforced 
since the days of Paul Revere 
himself (3) the real economy of 
real permanence, unburdened by 
need for repairs, replacements 
and attendant annoyances, and 
(4) the unfailing service of Revere 
Brass Pipe, the mellowed beauty 
of Revere Sheet Copper. 

If you have plans on your 
boards for college and school 
buildings ... Revere would wel- 
come the opportunity of giving 
you further details. Not only of 
the products mentioned, but of 
others, such as Revere Leadtex, 
Revere Architectural Bronze and 
PR Pipe. The advantages of 
these Revere Products are 


worthy of your recognition. 





Recently completed War Memorial Dormitories, 
Cornell University, Ithaca, N. Y. Architect: 
Charles Klauder, Philadelphia. Plumbing 
Contractor: Jametson, McKinney Co., Ithaca. 
Revere Brass Pipe used throughout for plumbing. 


+ 
REVERE BRASS PIPE 
Cornett University 
War Memoria! and Balch Hall 
Universiry or Cincinnati 
Librarv 
University oF Lovuisvitie 


Administration Building 


University oF MicnHiGan 


Hutchins Hal! 


REVERE SHEET COPPER 
CotumsBia University 
RapcuirFe CoLLece 


Wetiestey CoLLece 


Stone Ha’! 


Harvarp University 


Schools of Business Administration 
MassacHusetts INSTITUTE OF | ECHNOLOGY 
Unitep States Mitirary Acapemy 
Unitep States Navat AcAaDEMY 


University or WasuHincTon (Seattle) 


Aeronautics Building 





VCTIC Copper and Brass 


INCORPORATED 


Revere 


COPPER 
BRASS 





Products 


Baltimore Division, Baltimore, Md. 


Dallas Division, Chicago, Jil, 


Michigan Division, Detroit, Mich. 


Taunton-New Bedford Division, Taunton, Mass. 


Higgins Division, Detroit, Mich. 
Rome Division, Rome, N.Y 


Executive Orrices: NEW YORK CITY 
Generac Orrices: ROME, N.Y. 
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Specify roofs 


Laboratory and Research Building, Aluminum Company 
of America, New Kensington, Pennsylvania. Roofed 
with 24,000 square feet of Carey Built-Up Roofing. 


as foundations are specified 


Carey Slag or Gravel Surfaced Roofs 


a 


b 


C 


o & 
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Bonded for 10 and 20 years 
Asphalt Saturated Rag Felt construction 
Tar Saturated Rag Felt construction 
Combination Asphalt Impregnated As- 
bestos and Asphalt Saturated Rag Felt con- 
struction 


) Combination Tar Impregnated Asbestos and 


Tar Saturated Rag Felt construction 


Carey Mineral Surfaced Roofs 


Bonded for 10 and 20 years) 


Asphalt Saturated Rag Felt construction 


) Combination Asphalt Impregnated As- 


bestos and Asphalt Saturated Rag Felt con- 
struction 
Asphalt Impregnated Asbestos Felt con- 
struction 


Carey Asphalt Surfaced Roofs 
‘Bonded for 10 and 20 years 

Asphalt Impregnated Asbestos Felt con- 

struction 


) Asphalt Saturated Rag Felt construction 


Combination Asphalt Impregnated As- 
bestos and Asphalt Saturated Rag Felt con- 
struction 


OOFS, like foundations, should be built to “‘carry 
the load.’’ Consider the variable factors which 
must govern the choice of a built-up roof—the type 

and slope of the roof deck, the climatic and atmospheric 
conditions, and the anticipated life of the building. Time 
has proven conclusively that no single type of built-up roof 
can always serve best, and therefore Carey Built-Up Roofs 
include all types—Asbestos, Asphalt, or Tar and Gravel. 


Carey production and distribution facilities have been 
steadily developed for 58 years; Carey Built-Up Roofs are 
applied in every locality by our authorized roofing con- 
tractors. 


Carey Built-Up Roofing Specifications are indexed ac- 
cording to service conditions, and thus facilitate the se- 
lection of the particular roof which will protect a specific 
building at the lowest cost per year. If the new Carey 
Specification Book is not in your files, write for your copy. 


THE PHILIP CAREY COMPANY e Lockland, Cincinnati, Ohio 


BUILT-UP ROOFS 
ASPHALT PRODUCTS 
ELASTITE EXPANSION JOINT 
WATERPROOFINGS 

ROOF PAINTS 





Branches in Principal Cities 
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Selected List of Manufacturers Publications 


FORTHE SERVICE OF ARCHITECTS, ENGINEERS,DECORATORS,ANDCONTRACTORS 


The publications listed in these columns are the most important of those issued by leading manufacturers identified with the 
building industry. They may be had without charge, unless otherwise noted, by applying on your business stationery to The 
Architectural Forum, 521 Fifth Ave., New York, or the manufacturer direct, in which case kindly mention this publication. 


ACOUSTICS 


R. Guastavino Co., 40 Court Street, Boston 
Masonry acoustical materials (AKOUSTOLITH Tile and 
AKOUSTOLITH Plaster) and Timbrel Arch Construction. 
Brochure, 14 pages, 8% x 11 ins. Illustrated. 
The Celotex Company, 919 N. Michigan Ave., Chicago. 
Acousti Cane Fibre Tile. Mineral Fibre Tile. Kalite. 


AIR COMPRESSORS 


Westinghouse Traction Brake Co., Pittsburgh, Pa. 

Motor Driven Air Compressors, Accessories for Industrial Ser- 
vice, Steam Driven Air Compressors (Single Stage Type), 
Steam Driven Air Compressors (Cross Compound Type), Auto- 
matically Controlled Motor Driven Air Compressors, Types NB, 
NWB and QL Motor Driven Air Compressors, 6 booklets, 
8% x 11 ins. Illustrated, total pp., 148. Cocneiae useful data 
on all types of compressors and accessory equipment. 


ARCHITECTURAL APPLICATIONS 


Alberene Stone Co., 153 West 23rd St., New York, N. Y. 


Brochure, 24 pp. A. I. A. File 22-C-4. Stone for stair treads, 
wainscoting, base border, flooring, window sills and stools, 
plinths, door and interior trim. Spandrels, exterior trim. 


Bulletin, 12 pp. A. I. A. File 22-C-1. Stone for toilet partitions 
and shower compartments. 


ARCHITECTURAL BRONZE AND IRON 


The Kawneer Company, Niles, Mich. 


4-page folder, 8% x 11 ins. A. I. A. File No. featuring Orna- 
mental Bronze and Iron. This folder is included in Catalog 
Portfolio “‘N” which contains 4-page folders featuring Store 
Fronts, Doors, Windows, Architectural Bronze and Iron and 
Architectural Metal Mouldings. 


ARCHITECTURAL METAL MOULDINGS 


The Kawneer Company, Niles, Mich. 


Large Sheet folded to 8% x 11 ins. featuring our various Mould- 
ings. This sheet is included in Catalog Portfolio ‘“‘N’’ which 
contains 4-page folders featuring Store Fronts, Doors, Win- 
dows, Architectural Bronze and Iron and Architectural Metal 
Mouldings. 


ARTIFICIAL MARBLE 


Keasbey & Mattison Company, Ambler, Pa. 


Beauty, Endurance, Economy. Brochure, 4 pp. Illustrated. 8% x 
11 ins. Description of typical installations of Ambler Marbleite, 
with illustrations in color. 


ASH HOISTS 


Gillis & Geoghegan, Inc., 544 West Broadway, New York. 


G&G Telescopic Hoist catalog, 8% x 11 A. I. A. Standard 
Classification 30il, contains complete descriptions, method of 
selecting correct model to fit the building’s needs, scaled draw- 
ings showing space requirements and specifications. 


ASH HOISTS—TELESCOPIC 


Gillis & Geoghegan, Inc., 544 West Broadway, New York. 


G&G Telescopic Hoist catalog, 8% x 11 A. I. A. Standard 
Classification 30il, contains complete descriptions method ot 
selecting correct model to fit the building’s needs for ash, 
garbage and rubbish removal, scaled drawings showing space 
requirements and specifications. 


BRICK 
Hanley Company, Bradford, Pa. 
General Catalog. 16 pp. 8% x 11 ins. 
BUILDING BOARD 


The Celotex Company, 919 N. Michigan Ave., Chicago. 
Specifications for Celotex Building Board and Lath. 
16 pp., 8% x 11 ins. Illustrated. 
details. Very useful information. 


Illustrated. 


Pamphlet, 
Standard specifications and 


CARPETS 


Collins & Aikman Corporation, 25 Madison Ave., New York, N. Y 


“There’s Something New Afoot.”’ Booklet, 12 pp., 8 x 11 ins 
Illustrated. Description of Seemingly Seamless Carpets 


“Seemingly Seamless Carpets.” Booklet, 8 pp., 8% x 11 ins. 
Illustrated. 


COMPOSITION TILE 


Keasbey & Mattison Company, Ambler, Pa 
Six-page illustrated folder in colors listing suggested uses 
Ambler Asbestos “Waltile.”’ 


CONCRETE 


Truscon Steel Company, Youngstown, Ohio. 
Truscon Reinforced Concrete Data Book. Pamphlet, 52 pp 
Illustrated. 4% x 7% ins. Description of various construction 
systems, tables of loads and stresses. 


DOORS 


The Kawneer Company, Niles, Mich. 

4-page folder, % x 11 ins. A. I. A. File No. featuring Metal 
Doors. This folder is included in Catalog Portfolio ““"N” which 
contains 4-page folders featuring Store Fronts, Doors, Windows, 
Architectural Bronze and Iron and Architectural Metal Mould- 
ings. 

Folder with A. I. A. File No. featuring new Shower Door, fur- 
nished in Solid Bronze Chromium Plated or Solid Nickel-silver. 


J. G. Wilson Corporation, 11 East 38th St., New York City, N. Y. 
A 72-page catalog on Rolling Steel Doors and Shutters, including 
specifications, dimensions and other data including illustrations 

of installations and drawings. 


DOORS AND TRIM, METAL 


The American Brass Company, Waterbury, Conn 
Anaconda Architectural Bronze Extruded Shapes. Brochure, 
180 pp., 8% x 11 ins., illustrating and describing more than 
2,000 standard bronze shapes of cornices, jamb casings, mould 
ings, etc. 


DOORS--SHOWER BATH 


The Kawneer Company, Niles, Mich. 

Folder 8% x 11 ins. A. I. A. File No. featuring our Welded 
Shower Stall Doors. This folder is included in Catalog Port- 
folio ““N” which contains 4-page folders featuring Store Fronts, 
Doors, Windows, Architectural Bronze and Iron and Archi- 
tectural Metal Mouldings. 


DRAINAGE FITTINGS 
Josam Mfg. Co., Michigan City, Ind. 


Josam Products. Booklet, 73 pp., 8% x 11 ins., Illustrated. A 


valuable line of accessories. 
Josam-Marsh Grease, Plaster, Sediment and Hair 
Brochure. 7 pp., 8% x 11 ins. Illustrated. 
Josam New Saw Tooth-Roof Drain. Folder, 4 pp., 
Illustrated. 


Interceptors. 


8% x 11 ins 


ELECTRICAL EQUIPMENT 


Frank Adam Electric Co., St. Louis, Mo. 


The Control of Lighting in Theatres. Booklet, 72 
ins. Illustrated. Useful information on all typ 
lighting with suggested specifications. 

Panelboards and Cabinet Units. Booklet, 7% x 10% ins., 104 pp. 
Illustrated. Catalogue of equipment 

Switchfuz Panelboards and Switchboards. Pamphlet, 8 pp., 74 x 
10% ins. Illustrated. Discussion and specifications on Switch- 
fuz equipment. 

Leader Type Panelboards and Cabinets. Pamphlet, 8 pp., 7% x 
10% ins. Illustrated. Description and prices of equipment 


pP., 8 x 11% 
es of theatre 


REQUEST FOR CATALOGS 


To get any of the catalogs described in this section, put down the title of the catalog desired, the name of the manu- 
facturer and send coupon to THe ArcuitrectuRAL Forum, 220 East 42nd Street, New York. 
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SELECTED LIST OF MANUFACTURERS’ 


ELECTRICAL EQUIPMENT—Continued 


Alberene Stone Co., 153 West 23rd St., New York, N. Y. 
Bulletin, 15 pp. A. I. A. File 31C. Stone for electric bus structures, 
cell compartments, switchboards, panels, barriers, bases, etc., etc. 


Century Electric Co., St. Louis, Mo. 
Four bulletin sheets, 8% x 11 ins. Illustrated, giving general 
data on motors and generators, and emergency lighting system. 
General Electric Co., Merchandise Dept., Bridgeport, Conn. 


Wiring System Specification Data for Apartment Houses and 
Apartment Hotels. Booklet, 20 pp., 8 x 10 ins. Mlustrated. 


The Story of Comfort. Booklet, 40 pp., 6 x 9 ins. Illustrated. 
Dwells on importance of adequate wiring. 
General Electric Co., Schnectady, N. Y. 


Industrial Control Catalog GEA-606C. 196 pp., 8% 
trated. Data on types of industrial control. 


x ll ins. Illus- 


RCA Victor Company, Camden, N. J. 


“RCA Custom Reproducing Systems and Automatic Color 
Organ.”’ Pamphlet, 9% x 11%, illustrated. General description 
of various systems for reproduction of sound, utilizing radio 


and recorded selections; also a description of the new auto- 
matic color organ. 


“RCA Victor Dial Remote Control.’’ Pamphlet, 8% x 11, illus- 
trated. Discussion of operation of remote control devices for 
reproduction of sound. 

“RCA Victor Electrical Chimes.’’ Pamphlet, 8% x 11, illustrated. 


Announcement of new device for chimes intended for churches, 
universities, memorial parks, and estates. 


Western Electric Co., 50 Church St., New York, N. Y. 
Public Address Systems. Pamphlet, 24 pp., 8% x 11 ins. 
General data on application and installation. 
Inviting the Deaf to Hear. Pamphlet, 12 pp., 8% x 11 ims. 


Illustrated. Data on aids for defective hearing in public build- 
ings. 


Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


Electrical Equipment for Heating and Ventilating Systems. Book 


let, 24 pp., 84% x 11 ins. Illustrated. This is “Special Publica- 
tion 1829.” 

Westinghouse CL Circuit Breakers. Catalogue 223A, 8% x 10% 
ins., 32 pages. 

ELEVATORS 
Kimball Bros. Co., Council Bluffs, Iowa. 

Five brochures, 4 pp. each, 8% x 11 ins. Illustrated. Data on 

Straight-Line-Drive elevators. Number Two, Hand Power 


Elevator, and Light Electric Elevator. 


Otis Elevator Company, Executive Offices, 260 Eleventh Ave., New 
York. 


8% x 11 ins. Sales Folders covering complete description of ele 


vators, with machines, motors and controllers, also elevator 
accessories, such as signal systems, door operating devices, 
cars, entrances, gates, etc. 

Escalators. Booklet, 8% x 11 ins. 32 pages. Illustrated, describ 
ing the use of escalators in subways, department stores and 
industrial buildings. 

EMERGENCY LIGHTING BATTERY SYSTEMS 
The Electric Storage Battery Co., Philadelphia, Pa. 

New builetin on emergency lighting battery systems. 8% x 11 ins., 
4 pp. Data and specifications for equipment. 

Exide Batteries for Emergency Light. 8% x 11 ins., 4 pp. Data 
and specifications for equipment and power protection (Battery 
data). 

ESCALATORS 
Otis Elevator Company, Executive Offices, 260 Eleventh Ave., New 
York, N. = 
Escalators. Booklet, 8% x 11 ins. 32 pages. Illustrated, describ- 


ing the use of escalators in subways, department stores and 


industrial buildings. 


PUBLICATIONS—Continued from page 57 


FLOORING 
Armstrong Cork Co. (Floor Sales Division), Lancaster, Pa. 


Armstrong’s Floors. Catalog, 8% x 11 ins., 44 pp. A technical 
treatise on linoleum, linotile, corktile, and asphalt tile, includ- 
ing table of gauges and weights and specifications for installing 


linoleum floors. 


Armstrong’s Linoleum Pattern Book. Catalog, 6 x 9 ins., 80 pp. 
Color plates. Reproduction in color of all patterns of linoleum 
and cork carpet in the Armstrong line. 


Custom-Built Floors of Cork. Booklet, 8 x 10% ins., 24 pp. Illus- 
trated in color. Discusses Armstrong’s Linotile and Armstrong’s 
Cork Tile Floors for residences, commercial and public build- 
ings of all sorts. Shows all colors in which these materials 
are available and contains suggested designs. 


Public Floors of Enduring Beauty. Booklet, 8% x 11% ins., 32 pp. 
Illustrated in color. Explains use of linoleum for offices, stores, 
etc., with reproductions in color of suitable patterns, also speci- 
fications and instructions for laying. 


Carter Bloxonend Flooring Co., 902 Walnut St., Kansas City, Mo. 


Bloxoned Flooring for ymnasiums, assembly rooms, audi- 
toriums, play rooms. escriptive folder, 8% x 11 ins. Llus- 


trated. Full details of Bloxonend Flooring including specifica- 
tions for laying. 


Bloxonend Flooring for surfaces subjected to trucking or con- 
centrated footwear. Dangers Seve. 8% x 11 ins. Illustrated. 
Full details of Bloxonend Flooring, including specifications for 
laying. 


Congoleum-Nairn, Inc., 195 Belgrove Drive, Kearny, N. J. 


Facts you should know about Resilient Floors. A series of 
Booklets on floors for (1) schools, (2) hospitals, (3) offices, (4) 
stores, (5) libraries, (6) churches, (7) Clubs and Lodges, (8) 
apartments and hotels. Illustrated. 


Specifications for Resilient Floors. Booklet, 12 pp. A reprint 


from Sweet’s. 

“Color and Charm in Home Interiors.”” Contains several illus- 
trations and helpful color chart for the selection of linoleum 
floors. 


The Master Builders Co., Cleveland, Ohio. 


Concrete Floor Specifications and Data Catalogue. Loose-leaf 
folder, 8% x 11 ins. Useful information on various types of 
hardened and colored concrete floors. 


Eight Checking Points in Coloring Concrete Floors. 10-page 
booklet by Master Builders Research Laboratories. Illustrated. 


The Corrosive Action of Smoke 
10-page booklet by Master Builders 
Illustrated. 


Concrete Floors. 


Deposits on 
Laboratories. 


Research 


Brikron. Pamphlet, 8 pp., 8% x 11 ins. Illustrated. Data on 
Brikron, an admixture for masonry mortar intended to minimize 
efflorescence. 


GLASS, STAINED 
Rambusch Decorating Co., 2 


The Art of Stained Glass. Pamphlet, 12 
trated. Reprint of article in The 
Rambusch. 


West 45th St., New York, N. Y. 


p., 5% x 8% ins. Illus- 
colyte by Harold Wm. 


GREENHOUSES 
William H. Lutton Company, 267 Kearney Ave., Jersey City, N. J. 


Illustrated, 
Greenhouses 


Booklet, 50 pp., 8% x 11 ins. 


Greenhouses of Quality. 
Steel Solar V-bar. 


Lutton Patented Galvanized 
and Conservatories. 

Specifications and Details for a Typical Solar V-Bar Greenhouse. 
Booklet. 8 pp., 8% x 11 ins. 


HARDWARE 
P. & F. Corbin, New Britain, Conn. 


Locks and Builders’ Hardware. Bound Volume, 486 pp., 8% x 11 
ins. An exhaustive, splendidly prepared volume. 


Colonial and Early English Hardware. Booklet, 96 pp., 8% x 11 
ins. Illustrated. Data on hardware for houses in these styles. 


Automatic Exit Fixtures, 8% x 11 ins. A catalog of hardware 
for exit and entrance doors to auditoriums. 


REQUEST FOR CATALOGS 


To get any of the catalogs described in this section, put down the title of the catalog desired, the name of the manu- 
facturer and send coupon to THe ARCHITECTURAL Forum, 220 East 42nd Street, New York. 
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SERVING the LALLEST 





Aerial view of lower Manhattan, New York City. Copyright Fairchild Aerial Surveys, Inc. 


ONCENTRATED in lower Manhattan are more sky- 
scrapers than in any other city in the world. In these 
mighty buildings is installed only the finest equipment. 


It is significant that the 54 buildings indicated in the 
above illustration represent but a fraction of the total 
number of Jennings-equipped buildings in this one section 
of New York City. 


Jennings Vacuum Heating Pumps, Condensation Pumps, 
Sewage Pumps, Sump Pumps and Sewage Ejectors have 
earned an enviable reputation for efficient service with 
a minimum of attention. 


NASH ENGINEERING COMPANY 
12 Wilson Road ’ 7 ’ 


Jennings Pum 
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South Norwalk, Conn. 


S 


in Lower 


Manhattan 


1 


& 


270 Broadway 


2. Bank of Manhattan Trust Compa: 
. 120 Wall Street 


. Downtown Athletic Club 

. New York County Court House 
». New York Corton Exchange 

. Equitable Building 

. 2 Rector Street 


10 Worth Street 
50 Broadway 


. Barrett Building 
2. New York Strate Office Building 


3. World Building 


. American Express Company 
. Irving Trust Company 


16. American Sugar Refining Company 


. Transportation Building 


American Surety Building 
80 Broad Street 


. International Tel. and Tel. Bide 
. Equitable Trust Company Building 
. Standard Oil Building 


3. Central Railroad of New Jersey 


Lawyers Title Company 


25. Empire Building 


. Cunard Building 


7. New York Telephone Company Bldg 


. Singer Building 
. Chesebrough Building 
. Fulton Fish Market 


31. New York Aquarium 


. Seamens Church Instirute 


Green Industria] Building 


. Hearst Publications 
. 29 Broadway 


Harriman Building 


37. Westinghouse Building 


. 117 Liberty Street 

. Lee Higginson Building 

. Bank of New York & Trust Co 
. National City Co. Building 


2. Brown Brothers Building 


. Stone & Webster Building 
. New York Curb Exchange 
. National Alliance & Chemical Company 


46. 116 John Street 


Chase Nationa! Bank Building 


. New York & Cuba Mail S. S. Co. 
. Hamilton Building 
. 15 Whitehall Street 


80 John Street 
Munson Building 


3. National Surery Company Building 





Royal Insurance Company Builaing 
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SELECTED LIST OF MANUFACTURERS’ 
HARDWARE—Continued 


Cutler Mail Chute Company, Rochester, N. Y. 


Cutler Mail Chute Model F. Booklet, 4 x 9% ins., 8 pp. 
trated. 


Illus- 


HEATING EQUIPMENT 
C. A. Dunham Co., 450 East Ohio St., Chicago, Ill. 


Cool Steam. Pamphlet, 24 RP» 8 x 11% ins. Illustrated. 
on Dunham Differential Vacuum Heating System. 


Data 


The Fulton Syliphon Company, Knoxville, Tenn. 


Sylphon Temperature Regulators. Illustrated brochures, 8% x 
11 ins., dealing with general architectural and industrial appli- 
cations; also specifically with applications of special instru- 
ments. 


Illinois Stoker Co., Alton, IIl. 


The Illinois “Junior.”” Pamphlet, 8 pp., 8% x 11 ins. 
Advantages, uses and construction details. 


Illustrated. 


Illinois Chain Grate Stokers, Pamphlet, 16 pp., 8% x 11 ins. 
Illustrated. Description and typical installations of the forced 
and natural types 


Johnson Service Company, Milwaukee, Wis. 


General Catalog. Johnson System of Temperature and Humidity 
Control. Booklet, 70 pp., 8% x 11 ins. Illustrated. 


Johnson Dual System of Temperature Regulation. Pamphlet, 24 
pp., 8% x 11 ims. Illustrated. Describes the dual or two 
temperature thermostat. 


Johnson System of Temperature Regulation in the Home. Book- 


let, 8% x 11 ins. Illustrated. 


Kewanee Boiler Corporation, Kewanee, III. 


Kewanee In Service. Booklet, 8% x 10% ins., 128 pp. Illustrated. 
Showing typical buildings in which Kewanee boilers are 
installed. 


Catalog No. 90, 8% x 10% ins. Illustrated. Describes Kewanee 
Firebox Boilers (Riveted) with specifications and setting plans. 


Catalog No. 84, 8% x 10% ins. 
Type “C” Boilers (Welded) 
plans. 


Catalog No. 88, 8% x 10% ins. Illustrated. Describes Kewanee 
Type “R” Boilers (Welded) with specifications and setting 
plans. 


Illustrated. Describes Kewanee 
with specifications and setting 


Minneapolis-Honeywell Regulator Co., Minneapolis, Minn. 
The Modustat, a self-contained automatic room temperature con- 


trol valve for individual radiators. Leaflet, 4 pp., 8% x 11 ins. 
Illustrated. 


Nash Engineering Company, South Norwalk, Conn. 
Bulletin 85. Booklet, 12 pp., 10% x 7% ins. Illustrated in color. 
Describes construction and operation of the Jennings Return 
Line Vacuum Heating Pump. 


Bulletin 87. Brochure. 8 pp., 10% x 7% ins. Illustrated in color. 
Deals with Sizes T and U Jennings Vacuum Heating Pump for 
2500 and 5000 square feet equivalent direct radiation. 


Bulletin 63. Booklet. 4 pp. 10% x 7% ins. Illustrated. Describes 
: detail the Unit Type Motor Driven Jennings Condensation 
ump. 


Spencer Heater Company, Williamsport, Pa. 


Spencer Magazine Feed Heaters. Catalogue No. 31B, 32 pp., 


5% x 9 ins. Illustrated. 


The Fire That Burns Up-hill. 
trated. 


One Church Service That No One Sees. 
ins. Illustrated. 


The Fire That Makes Five Profits Is the Fire That Burns Up- 
hill. Booklet, 11 pp., 8% x 11 ins. Illustrated. 


Booklet, 16 pp., 6 x 9% ins. Illus- 


Booklet, 15 pp., 8% x 11 


Spencer Magazine Feed Boilers, Trade Price List. 


I 4 Pamphlet, 8 
pp., 3% x 6% ins. Prices effective July 22, 1931. 


Finding the Answer to the School Heating Problem. Booklet, 


16 pp., 8% x 11 ins. Illustrated. 


PUBLICATIONS—Continued from page 58 


HEATING EQUIPMENT—Continued 
Spencer Heater Company, Williamsport, Pa. 


Spencer Automatic Heat with Coke. Booklet, 16 pp., 6 x 9% ins. 


Illustrated. 


Spencer Combination Boiler. Booklet, 8 pp., 6 x 9% ins. Illus- 


trated. 


Spencer Rotary Ash Receiver. Booklet, 6 pp., 3% x 7% ins. 


Illustrated. 


HEAT INSULATION MATERIALS 


Keasbey & Mattison Company, Ambler, Pa. 
Specifications for Pipe Covering (8% x 11 ins.) for architects’ file. 


HOISTS, TELESCOPIC 
Gillis & Geoghegan, Inc., 544 West Broadway, New York. 


G&G Telescopic Hoist. Booklet, 24 pp., 8% x 11 ins. Illustrated. 
a data on hoists. For handling ashes, garbage and 
rubbish. 


Ash Removal. Folder. 8% x 11 ins. 
moving ashes from basements. 


Illustrated. Hoists for re- 


HOSPITAL EQUIPMENT 
Sie, pepaatin Nickel Company, Inc., 67 Wall St., New York, 


Hospital (gptaetieny of Monel Metal. Booklet, 8% x 11% ins., 
16 pp. Illustrated. Gives types of equipment in which Monel 
Metal is used, reasons for its adoption, with sources of such 
equipment. 


INCINERATORS 


Josam Mfg. Co., Michigan City, Ind. 
Josam-Graver Incinerators. Folder, 4 pp., 8% x 11 ins. Illustrated. 


INSULATION 
Armstrong Cork & Insulation Co., Lancaster, Pa. 


Armstrong’s Temlok Building Insulation. Booklet, 9% x 11 11/16 
ins., 8 pp. Gives full data on Armstrong’s new fibreboard insu- 
lation for residences and general applications in the building 
industry. 


Armstrong’s Temlok Roof Insulation. Booklet. Illustrated. 8% x 
10% ins., 8 pp. Describes new fibreboard roof insulation and 
gives specification for its application. 


The Insulaticn of Roofs with Armstrong’s Corkboard. Booklet. 
Illustrated. 7% x 10% ins., 32 pp. Discusses means of insu- 
lating roofs of manufacturing or commercial structures. 


Insulation of Roofs to Prevent Condensation. Illustrated Book- 


let, 7% x 10% ins., 36 pp. Gives full data on eliminating ceil- 
ing sweat and consequent damage to materials and machinery. 


Samuel Cabot, Inc., 141 Milk Street, Boston, Mass. 


Cabot’s Building Specialties. Loose-leaf catalog. 60 pp. and 
samples, 8% x 11 ins. Illustrated. Data on Heat Insulating 
and Sound Deadening materials, Shingle Stains and Paints and 
Waterproofing materials. 


The Celotex Company, 919 No. Michigan Ave., Chicago. 


Celotex Can Tibre Insulation. Pamphlet, 24 pp., 8 x 8. 
trated. General data on advantages of celotex. 


Illus- 


Flax-Li-Num Insulating Co., St. Paul, Minn. 


Bi-Flax, An Insulated Metal Lath. Standard Specifications. 
Brochure, 4 pp., 8% x 11 ins. Illustrated. Specification data 
for masonry walls, partitions, and ceilings. 


KITCHEN EQUIPMENT 
Win, Pounds Nickel Company, Inc., 67 Wall St., New York, 


Hotels, Restaurants and Cafeteria Applications of Monel Metal. 
Booklet, 8% x 11 ins., 32 Illustrated. Gives types of 
equipment in which Monel etal is used, with service data 
and sources of equipment. 


“Standardized Monel Metal Kitchen Sinks.” 8% x 11 ins. A.LA. 
No. 29H6. Loose-leaf folder of 5 data sheets. Illustrated. Con- 
struction details, drawings, sizes, etc., of Monel Metal Sinks. 


REQUEST FOR CATALOGS 


To get any of the catalogs described in this section, put down the title of the catalog desired, the name of the manu- 
facturer and send coupon to THe ArcuitrecturAL Forum, 220 East 42nd Street, New York. 
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WINTER LOSES 
when CORK guards indoor tennis court 





YEAR ROUND 
TENNIS is _ possible 
here because of Arm- 
strong’s Corkboard In- 
sulation. Estate of former 
U. S. Senator L. C. 
Phipps, Denver, Col. 
Architect John Gray. 
Contractor, Platt- 
Rogers, Inc., Pueblo. 





VEN a Colorado winter can’t 

stop tennis on the estate of 
ex-Senator Phipps in Denver, Col- 
orado! For the court is enclosed, 
and Armstrong’s Corkboard insu- 
lates the building. Furnace heat, 
supplied through radiators set in 
cork-insulated recesses along the 
wall, stays inside! 

The architect, John Gray, of 
Pueblo, made full use of the 
decorative possibilities of the cork. 
Each board was given a coat of 
cream-colored paint before it was 
erected, adding greatly to _ its 
attractive appearance. Because of 
its high insulating value, resistance 
to moisture, structural strength, 
and light weight, corkboard is the 
choice of many architects for all 
types of buildings. 

* * * 


You'll find Armstrong products 
have a wide application in the 
building industry. Armstrong’s 
Corkboard provides ideal insula- 
tion for the walls and roofs of 
normally heated buildings, as well 
as for installations where low tem- 
peratures must be maintained. 
Armstrong’s Cork Covering pro- 
tects cold lines. Insulating Brick 
help control high temperatures. 


A 


4“ 


NT 
Oe 


Many architects use them in hotels 
and apartment houses to protect ad- 
jacent rooms from the heat of stacks. 

Armstrong’s Vibracork absorbs 
vibration and muffles the noise that 
it causes. Under moving machinery, 
it eliminates vibration annoyances. 
Armstrong’s Corkoustic quiets air- 


FOR PUBLIC 
ARENA, TOO 


The Boston Garden, huge 
public arena of the Boston & 
Maine Railroad, in Boston, 
Mass., has used 100,000 board 
feet of Armstrong's Corkboard 
and three tons of granulated cork. 
Architects, Finck & Wiailcor. 
Contractor, Dwight P. Robinson 
Company. 
















borne noises and provides better 
hearing conditions. Literature de- 
scribing all these Armstrong prod- 


samples of each are 
request. Armstrong 


ucts, and 
available on 


Cork & Insulation Com- Armstrong’ 
pany, 900 Concord St., (A) 


Lancaster, Pennsylvania. 


Product 





Armstrong 
Cork & Insulation Company 


CORKBOARD . . 
VIBRACORK .. . 
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CORKOUSTIC .. . 


CORK COVERING 
INSULATING BRICK 
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SELECTED LIST OF MANUFACTURERS’ 
LABORATORY EQUIPMENT 


Alberene Stone Co., 153 West 23rd Street, New York City. 


Bulletin, 12 pp. A.IL.A. File 35-E-1. Stone for chemical laboratory 
table tops, sinks, gutters, drainboards, pegboards, fume hoods, 
etc 


Maurice A. Knight Company, Kelly Ave., Akron, Ohio. 


Acid Proof Laboratory Equipment. 48 pp. Catalogue, 8% x 11 
ins. Illustrated. 


“Tank and Tower Construction with Acid Proof Brick and 
Cement” with prints. 8 page booklet, 5% x 8% ins. 


LAUNDRY EQUIPMENT 


Alberene Stone Co., 153 West 23rd St., New York, N. Y. 
Catalogue. Stone for laundry tubs and kitchen sinks. 


LAUNDRY MACHINERY 
The American Laundry Machinery Company, Norwood Station, 
Cincinnati, Ohio. 

The Laundry in the Hotel, Hospital, School, Club, Office Build- 
ing . . . even in the large Residence. Brochure, 25 pp., 8% x 11 
ins. Arranged in convenient file folder. Illustrated. Contains 
blue prints of prominent laundry installations. 

Troy Laundry Machinery Co., Inc., 100 Sixth Ave., New York City. 


Laundry Machinery for Large Institutions. Loose-leaf booklet, 
50 pp., 8% x 11 ins. Illustrated. 


Laundry Machinery for Small Institutions. Loose-leaf brochure, 
50 pp., 8% x 11 ins. Illustrated. 


Accessory Equipment for Institutional Laundries. Leather bound 
book, 50 pp., 8% x 11 ins. Illustrated. 


Dry Cleaning Equipment for Institutional Purposes. Brochure, 
50 pp., 8% x 11 ins. Illustrated. 


LIGHTING EQUIPMENT 
The Frink Corp., 23-10 Bridge Plaza South, Long ‘sland City, N. Y. 


1 


Catalogues and pamphlets illustrating special equipment for all 
modern types of lighting, reflectors, signs, etc. 
Rambusch Decorating Company, 2 W. 45th St., New York, N. Y. 


Modern Church Lighting. Booklet, 30 pp. 6 x 8 ins. Illustrated. 
Discussion of different types of lighting for different types of 
churches, and good church lighting practice. 

Westinghouse Electric & Manufacturing Co., East Pittsburgh, Pa. 


Commercial Lighting. Catalog 219-B, 32 pp., 8% x 11 ins. Illus 
trated. 


Floodlighting Equipment. Catalog 219-C. 32 pp., 8% x 11 ins. 
Illustrated. 


MAIL CHUTES 


Cutler Mail Chute Company, Rochester, N. Y. 


Cutler Mail Chute Model F. Booklet, 4 x 9% ins., 8 pp. 
trated. 


MARBLE 


The Georgia Marble Company, Tate, Ga.; New York Office, 1328 
Broadway. 


Why Georgia Marble Is Better. Booklet, 3% x 6 ins. Gives 
analysis, physical qualities, comparison of absorption with 
granite, opinions of authorities, etc. 


Convincing Proof, 3% x 6 ins., 8 pp. Classified list of buildings 
and memorials in which Georgia Marble has been used, with 
names of Architects and Sculptors. 


Architectural Catalog, 8% x 11 ins. Data on Georgia Marble 
and Architectural details. 


PUBLICATIONS—Continued from page 60 
METAL LUMBER 


Truscon Steel Company, Youngstown, Ohio. 


Truscon Clerespan Trusses. Catalog, 8% x 11 ims., 16 pp. 
Illustrated. Construction details and data on trusses for long 
spans and elimination of columns. 


METALS 
The International Nickel Company, Inc., 67 Wall St., New York, 
N. ¥. 


Monel Metal Primer. 8 folders, 4 pp., 8% x 11 ins. Illustrated. 
Valuable data on use of monel in kitchens, laundries, etc. 


PAINT 
National Lead Company, 111 Broadway, New York. 


Came Lead. Booklet, 6 x 8% ins., 12 pp. Illustrated. Describes 
various styles of lead cames. 


Samuel Cabot, Inc., 141 Milk Street, Boston, Mass. 


Cabot’s Building Specialties. Loose-Leaf catalog. 60 pp. and 
samples, 8% x 11 ins. Illustrated. Data on Heat Insulating 
and Sound Deadening materials, Shingle Stains and Paints 
and Waterproofing materials. 


PAINTS, STAINS, VARNISHES AND WOOD FINISHES 
National Lead Company, 111 Broadway, New York, N. Y. 


Handbook on Painting. Book, 5% x 3% ims. 150 pp. Gives 
directions and formule for painting various surfaces of wood, 
plaster, metals, etc., both interior and exterior. 


Specifications for the use of White-Lead Paint, 1931 Edition. 
Book, 7% x 10% ins., 32 pp. Complete working specifications 
for painting all types of surfaces, interior and _ exterior, 


invaluable tor the specification writer’s file. 


PAINT, STRUCTURAL METAL 
National Lead Company, 111 Broadway, New York, N. Y. 


Structural Metal Painting Book, 54% x 3% ins., 80 pp. By A. H. 
Sabin, M.S., D.Sc. A complete treatise on metal surface pro- 
tection including paint formule and specifications. 


Specifications for the use of Red-Lead Paint. Book. 7% x 10% 
ins., 32 pp. Complete working specifications for painting all 
types of structural metal, interior and and exterior. 


PARTITIONS 


J. G. Wilson Corporation, 11 East 38th St., New York City, N. Y. 


Sectionfold and Rolling Partitions, also Light Retarding Rolling 
Shutters. Thirty-two-page catalog with illustrations, specifica- 
tion details, etc. 


PIPE 
The American Brass Company, Waterbury, Conn. 


Bulletin B-1, Brass Pipe for Water Distribution. A.I.A. File 
No. 29B4. 8% x 11 ins., 32 pp. Illustrated. Discusses the eco- 
nomic advantages of permanent plumbing and the suitability of 
Anaconda 67 Brass Pipe for normally corrosive waters, and 
Anaconda 85 Red-Brass Pipe for highly corrosive waters. Con- 
tains schedule of weights and sizes of seamless brass and cop- 
per pipe, recommended specifications and installation sug- 
gestions. 


Bethlehem Steel Company, Bethlehem, Pa. 


Bethlehem Wrought Steel Pipe, Catalog P. Booklet, 20 pp., 4% 
x 7% ins. Illustrated. 


REQUEST FOR CATALOGS 


To get any of the catalogs described in this section, put down the title of the catalog desired, the name of the 
facturer and send coupon to THe ArcuirecturRAL Forum, 220 East 42nd Street, New York. 
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Genaseo . 
a Roofs! 





RICHARD F. HAYES 


B DIRECTOR OF 
onded by PHYSICAL EDUCATION, BENJAMIN 


The United States Fidelity and FRANKLIN SCHOOL, YONKERS, 


N. Y., GIVES EXPERT TESTIMONY 
Guaranty Company, Baltimore| § HE WRITES: 


Ten years—fifteen years—twenty years—a Genasco Trini- ‘ ; : 
dad Bonded Roof is guaranteed for a definite period of ‘The Bloxonend Floor gives no evidence 
years, depending upon the type of construction. And the 
guarantee is backed by a surety bond issued by The United The resiliency of this floor is remarkable 
States Fidelity and Guaranty Company of Baltimore. ’ 


Genasco Trinidad Bonded Roofings, made with alter- 
nate layers of Trinidad Lake Roofing Asphalt—nature’s pares with it in this respect. This fea- 


own waterproofer—and layers of Genasco all-rag felt, a eT a 
now include the following: P er — 
Genasco Trinidad 20-year Bonded Roofing with slag, 


crushed stone or gravel surfacing. Class A Underwriters’ ; , 
Laboratories Classification—guaranteed twenty years by who spends his whole day on it. The 


The United States Fidelity and Guaranty Company, Balti- 
more, Maryland. 


of wear and appears to be splinter-proof. 


I have never seen anything that com- 


ball players, runners, and the teacher 


cross grain of the wood gives a trac- 


Genasco Trinidad 15-year Bonded Roofing with slag, . . . . 
crushed stone or gravel surfacing. Class A Underwriters’ , tion in every direction, yet the floor 
Laboratories Classification—guaranteed fifteen years by The is not sticky” 

United States Fidelity and Guaranty Company, Baltimore, A 
Maryland. k 
Genasco Trinidad 10-year Bonded Roofing with smooth F G. HOWARD CHAMBERLIN, 


surface. Guaranteed ten years by The United States Fidelity Architect 


and Guaranty Company, Baltimore, Maryland. 


Our Engineering Department will be glad to work with ) 
you on any of your roofing problems—will be glad to give . WRITE FOR SPECIFICATIONS 
you their opinion as to the best type of roof for any type 


of building. CARTER BLOXONEND 
THE BARBER ASPHALT COMPANY FLOORING COMPANY 


Philadelphia KANSAS CITY, MISSOURI 


New York Chicago St. Louis Kansas City San Francisco 


Gena 


Representatives In Leading Cities 


LY 4/ 3B BLOX-ON-END 





FLOORINGgs oe FP ays Smooth 


‘ile Sta I$ Nea, 
ow 


U. S. Pat. Off 





Bloxonend comes to job in 8 ft. lengths. 


TRINIDAD .: 
“ a Mi ; The blocks are securely dovetailed to 
BON DED ROOFIN 4. Reg. U. S. Pat. on baseboards. Laid with splines and nailed. 
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SELECTED LIST OF MANUFACTURERS’ 


PIPE—Continued 
National Tube Co., Frick Building, Pittsburgh, Pa. 


“National” Bulletin No. 2. Corrosion of Hot Water Pipe, 8% x 
11 ins., 24 pp. Illustrated. In this bulletin is summed up the 
most important research dealing with hot water systems. The 
text matter consists of seven investigations by authorities on 
this subject. 


“National” Bulletin No. 3. The Protection of Pipe Against In- 
ternal Corrosion, 8% x 11 ins., 20 pp. Illustrated. Discusses 
various causes of corrosion, and details are given of the de- 
activating and deaerating systems for eliminating or retarding 
corrosion in hot water supply lines. 


“NaTIonaL” Pipe in Large Buildings. Book of 88 . 8% x 
11 ins., containing 78 illustrations of prominent peltlieen of all 
types, in which Nationa, Pipe was used, and considerable 
engineering data of value to architects, engineers, etc. 


Modern Welded Pipe. Book of 88 pp., 8% x 11 ins., profusely 
illustrated with halftone and line engravings of the important 
operations in the manufacture of pipe. 


PLUMBING EQUIPMENT 


Hoffman & Billings Mfg. Co., Milwaukee, Wis. 


Niedecken Surgical Lavatory Control. Pamphlet, 6 pp., 8% x 
11 ins. Illustrated. Information on knee, elbow and _ foot 
control of lavatories, and on the Niedecken mixer. 


PNEUMATIC TUBE SYSTEMS 


G&G Atlas Systems, Inc., 544 West Broadway, New York. 


12 pp., 8% x 11. Illustrated booklet of tube systems for retail 
stores and other buildings. 


4 pp., 8% x 11 ins. Data Sheet showing schematic diagrams for 
airports, automobile service stations, banks, brokers, factories, 
parking garages, hospitals, hotels, insurance, libraries, munici- 
pal, newspapers, retail stores, wholesalers and theatre buildings, 
table of sizes, space requirements and preliminary layout steps. 


A.I.A. 35h21. 


PUBLIC ADDRESS SYSTEMS 


Western Electric Company, 50 Church St., New York 

Western Electric Systems for Public Address, Music Reproduc 
ing, Announcing and Program Distribution. Booklet of 48 
pp. and 16 pp. suplement, 8% x 11 ins. General data on 
aplications and installations suitable for the architect, engineer 
and contractor 


Inviting the Deaf to 
Profusely illustrated. 
public buildings. 


Hear. Pamphlet. 12 pp., 8% x 11 ins. 
Data on aids for defective hearing in 


Talking Motion Pictures for Every Use. 
ins. Illustrates some of the non-theatrical uses of talking 
pictures and talking picture equipment Distributed by 
Electrical Research Products, Inc., subsidiary of the Western 
Electric Company 


Folder. 4 pp., 8% x 11 


PUMPS 


Nash Engineering Company, South Norwalk, Conn. 


Bulletin 52. Brochure, 6 pp., 10% x 7% ins. Illustrated in color. 
Devoted to Jennings Standard Centrifugal Pumps for house 
service, boosting city water pressure to supply top stories, for 
circulating warm water, etc. 


Bulletin 97. Booklet, 16 pp., 10% x 7% ins. Illustrated in color. 
Describes the design, construction and operation of the Jen- 
nings Suction Sump Pump. 


Bulletin 11. Brochure, 8 pp., 10% x 7% ins. Illustrated in color. 
Deals with Nash Hytor Vacuum Pumps for air and gasses. 





PUBLICATIONS—Continued from page 62 


REFRIGERATION 


The Fulton Syphon Company, Knoxville, Tenn. 


Temperature Control of Refrigeration Systems. Booklet, 8 pp., 
8% x ll ins. Illustrated. Deals with cold storage, chilling of 
water, etc. 


Servel Sales, Inc., Evansville, Ind. 


Servel Hermetic Data Book. Booklet, 54 pp., 8% x 11 ins. 
Illustrated. Complete data on advantages, types, prices and 
installation of Servel Hermetic Refrigerators. 


The New Servel Hermetic. 
trated. Discussion 
frigerator, 


Pamphlet, 8 pp., 5 x 7% ins. Illus- 
of advantages of Servel new type re- 


What Simplified Refrigeration Means to You. 
6 x 4% ins. 
ators. 


Pamphlet, 12 pp., 
Illustrated. Sales arguments for Servel refriger- 


ROOFING 


The Barber Asphalt Company, 1600 Arch St., Philadelphia. 


Specifications for Genasco Roofing, Flashing, Membrane Water- 
proofing Mastic. Pamphlet, 24 pp., 8 x 10% ins, Illustrated. 

Specifications for Genasco Standard Lake Asphalt Built-up Roof- 
ing, Economy Trinidad Lake Asphalt Built-up Roofing, Gen- 
asco Special Flashing, Membrane Waterproofing, and Asphalt 
Mastic. Pamphlet, 20 pp., 8 x 10% ins. Illustrated. 


Genasco Trinidad Lake Asphalt Mastic. Booklet, 34 pp., 6 x 9 
ins. Illustrated. Preparation, uses, and application. 


Genasco Asphalt Shingles. Pamphlet, 13% x 12 ins., unfolded. 
Illustrated. Color plates of Genasco Latite Asphalt shingles. 


B. Mifflin Hood Company, Daisy, Tenn. 


The Picture Book of Tile Work. Booklet, 20 pp., 8% x 11 ins. 
Illustrated. Color plates, photographs, and general data on tile 
installations. 


Roofing—Burned-Clay, Tile, Clay. Loose-leaf folder containing 


plates of different types of roofing tile installations. 18 pp., 
8% x 11 ins. Illustrated. 
Johns-Manville Corporation, New York. 
The New Book of Roofs. Brochure, 24 pp., 8% x 11 ins. IIlus- 
trated. Roofing from the Architect’s point of view. 
Keasbey & Mattison Company, Ambler, Pa. 
Price List M-1. Folder, 6 pp. Illustrated. 8% x 11 ins. Uses, 


description and prices of different types of Ambler Asbestos 
shingles. 


Ruberoid Company, 95 Madison Ave., New York, N. Y. 


Genuine Ru-ber-oid Bonded Built-up Roofs. 
Illustrated. 8% x 11 ins. 
various types of roofing; 
and asphalt. 


Pamphlet, 16 pp. 
Description and specifications of 
asbestos, coal tar pitch and felt, 


Ageless Eternit Asbestos Cement Shingles. 


Brochure, 6 pp., 3% 
x 6% ins. 


Illustrated. Color plates of shingle uses. 


Truscon Steel Company, Youngstown, Ohio. 


Truscon Steeldeck Roofs. Pamphlet, 16 pp. Illustrated. 8% x 11 
ins. Description of various types of steeldeck roofs, tables of 
properties, insulation and built-up roofing data. 


SEWAGE DISPOSAL 


Nash Engineering Company, South Norwalk, Conn. 


Bulletin 67. Booklet, 16 pp., 103% x 7% ins. IIhustrated in color. 
Describes Type A Jennings Sewage Ejector for handling Un- 
seresaans sewage and raising it from basements below sewer 
evel. 


Bulletin 103. Brochure, 16 pp., 


10% x 7% ins. Illustrated in color. 
Deals with small size 


ype B Jennings Sewage Ejector. 


SCREENS 


American Brass Co., The, Waterbury, Conn. 


Facts for Architects About Screening. Illustrated folder, 9% x 
11% ins., giving actual samples of metal screen cloth and data 
on fly screens and screen doors. 


REQUEST FOR CATALOGS 


To get any of the catalogs described in this section, put down the title of the catalog desired, the name of the manu- 
facturer and send coupon to THe ArcHITECTURAL Forum, 220 East 42nd Street, New York. 
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OOD ENOUGH FOR, THE Waldorf ! 





<PREARING its proud towers forty-seven mag- 
nificent stories above the street. A modern 


architectural triumph that recaptures the glamor 
ous atmosphere of its famous thirteen story pred- 
ecessor. Only the finest, the most reliable, the 
most durable materials and equipment were wor 


thy of becoming a part of the new Waldorf-Astoria. 


Naturally, Sylphon Packless Expansion Joints, 
over 800 of them, were selected for the miles of 


heating risers in this great structure. 


The advantages of Sylphon Joints are many, def 
inite, conclusive. For instance, as compared with 
bulky pipe bends requiring additional building 
height to permit concealing between floors — 
Sylphon Joints are installed in the side walls, re 
quire very little more space than ordinary pipe 
fittings, reduce non-revenue producing space 


to a minimum. 


Also, because these Joints are packless, they are 
permanently leakless. They may be installed and 
forgotten, with confidence that they will not leak, 
will not necessitate frequent messy, expensive re 
plastering and refinishing of large areas of water 
damaged walls. They will not jam, will never 


need packing or other attention. 


The list of prominent buildings in which these 
time-tested Sylphon Expansion Joints are in use, 
reads like a “who's who” among important 
office buildings, hotels, hospitals, institutions, and 


public structures. 





Write for Bulletin XA-300. Sent free on request. 


The Waldorf-Astoria—already a world-famous name— A valuable treatise that should be in every 
fast becoming a new land mark in Upper Manhattan’s architect's and engineer's files. 
sky-line. Architects, Schultze & Weaver. 


a Builders, Thompson & Starrett. n FULTON SYLPHON 0 (Ce : 


TENN.,U.S.A. 


European Representatives, Crosby Valve and Eng. Co., Ltd., 
41-2 Foley St., London, W.1., Eng.; Canadian Representatives, 
Darling Bros., Ltd., 140 Prince St., Montreal, Quebec, Canada 


( REPRESENTATIVES IN ALL PRINCIPAL CITIES IN U.S.A. 


PACKLESS 


EXPANSION JOINTS 
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SELECTED LIST OF MANUFACTURERS’ 
STEEL PRODUCTS FOR BUILDING 
Bethlehem Steel Co., Bethlehem, Pa. 


Bethlehem Sections. Bound Volume, 316 pp., 5 x 7% ins. 
Illustrated. 
Standard Structural Shapes, Shipbuilding and Car Building 


Shapes. Bound Volume, 336 pp., 5 x 7% ins. Illustrated. 


Carnegie Steel Co., Carnegie Bldg., Pittsburgh, Pa. 


Pocket Companion, Abridged Edition. Book, 318 pp., 6 x 9 ins 
Illustrated. Information and tables for engineers and designers 
and other data pertaining to structural steel. 


USS Stainless and Heat Resisting Steels. Pamphlet, 36 pp., 8% 
x 11 ins. Illustrated. Published in conjunction with other sub- 
sidiary companies of the United States Steel Corporation, Amer- 
ican Sheet & Tih Plate Co., American Steel & Wire Co., Illinois 
Steel Co., and National Tube Co. 


T-Tri-Lok Bridge Floor Construction. Booklet, 24 pp., 6 x 9 ins. 
Illustrated. General data on patented floor construction. 


Lincoln Electric Company, Cleveland, Ohio. 


Studies in Structural Arc Welding. Series of plates, 8% x 11 ins. 
Illustrated. Deals with design of arc-welded buildings, details 
and specifications. 


Truscon Steel Company, Youngstown, Ohio. 


“O-T” Open Truss Steel Joists. Booklet, 48 pp. Illustrated. 8% 
x 11 ins. Discussion of properties, tables of dimensions, 
calculations, and loads, construction details, typical installa- 
tions, and specifications. 


Truscon Commodity Products. Pamphlet, 72 pp. Illustrated. 
5 x 7% ins. Catalogue of company products, including win- 
dows, screens, doors, lintels, chutes, metal lath and accessories, 
welded steel fabric, edge protectors, pressed steel inserts, and 
waterproofing products. 


STORE FRONTS 
The Kawneer Company, Niles, Mich. 


Booklet, 8% x 11 ins., featuring recent store front installations 
and suggested designs. 


Catalogue Portfolio “N,” 8% x 11 ins., A. I. A. File No. contain- 
ing 4-page folders featuring Store Fronts, Doors, Windows, 
Architectural Bronze and Iron and Architectural Metal Mould- 
ings. 


TELEPHONE SERVICE ARRANGEMENTS 


All Bell Telephone Companies. Apply nearest Business Office, or 
es Seagnane and Telegraph Company, 195 Broadway, 
New York. 


Planning for Home Telephone Conveniences. 
x 11 ins. Illustrated. 


Booklet, 52 pp., 8% 


Planning for Telephones in Building. Brochure, 74 pp., 8% x 11 


ins. Illustrated. 


TIMBREL TILE VAULTS 
R. Guastavino Co., 40 Court Street, Boston. 


AKOUSTOLITH Tile and 
imbrel Arch Construction. 
Illustrated. 


Masonry accoustical materials 
AKOUSTOLITH Plaster) and 
Brochure, 14 pages, 8% x 11 inches. 


VALVES 
Jenkins Brothers, 80 White Street, New York. 


Office Buildings Yesterday and Today. Folder 8% x 11 ins. 
Illustrated. Valves for use in office buildings. 


Hotels Yesterday and Today. Folder, 8% x 11 ins. Illustrated. 


Valves for use in hotels. 


Department Stores Yesterday and Today. Folder, 8% x 11 ins. 
Illustrated. Valves for use in Department Stores. 


PUBLICATIONS—Continued from page 64 


VALVES—Continued 
Jenkins Brothers, 8) White Street, New York. 


Hospitals Yesterday and Today. Folder, 8/2 x 11 ins. Illustrated. 
Valves for use in Hospitals. 


Schools Yesterday and Today. 
Valves for use in Schools. 


Folder, 8% x 11 ins. Illustrated. 


Industrial Plants Yesterday and Today. Folder, 8% x 11 ins. 


Illustrated. Valves for use in Industrial Plants. 


Walworth Company, Statler Office Building, Boston, Mass. 


Walworth Valves, Fittings and Tools, Catalog 88. Bound Volume 
giving data on a wide variety of details. 


Walworth Lubricated Plug Valves, Catalog No. 1. 
pp., 6 x 8% ins. Illustrated. 


Booklet, 20 


WALL COVERING 
Bakelite Corporation, 247 Park Avenue, New York, N. Y. 


Many Questions But One Answer. Brochure, 4 pp., 8% x 11 
ins. Illustrated. Suggested uses for material. 


Bakelite Laminated, the New Building Material. Brochure, 4 pp., 
8% x 11 ins. Illustrated. Applications and discussion of ad- 
vantages of material. 


The Formica Insulation Company, 4613 Spring Grove Ave., Cincin- 
nati. 
What Formica Is. Pamphlet, 32 pp., 3% x 6 ins. Illustrated. 
Data on manufacture and properties. 


Formica for Many Building Purposes. Brochure, 4 pp., 8/2 x 11 
ins. Illustrated. Illustrations of typical Formica uses. 


Formica Wainscot. Brochure. 4 pp., 8% x 11 ins. 
Typical installations and detail drawings. 


Illustrated. 


Formica for Wall Covering, Window Stools, Cabinet Tops, Basing, 
and Other Architectural Uses. Pamphlet, 8 pp., 84% x 11 ims. 
Illustrated. Description of uses and detail drawings. 


WINDOW GLASS 


Pittsburgh Plate Glass Company, Grant Building, Pittsburgh, Pa. 


Pennvernon Window Glass With the New Flatter Surface. Book- 
let, 16 pp., 8% x 11 ins. Illustrated. “ 


WINDOWS 


The Kawneer Company, Niles, Mich. 


4-page folder, 8% x 11 ins., A. I. A. File No. featuring our new 
Extruded In-swinging windows. This folder is included in 
Catalogue Portfolio ‘‘N’’ which contains 4-page folders featur- 
ing Store Fronts, Doors, Windows, Architectural Bronze and 
Iron and Architectural Metal Mouldings. 


Truscon Steel Company, Youngstown, Ohio. 


Truscon Double-Hung Steel Windows, Catalog, 32 pp. LIllus- 
trated. 8% x 11 ins. Photographic illustrations of typical 
installations, description, and detail drawings. 


Truscon Monumental Projected Steel Windows. Catalog, 12 
pp. Illustrated. 8% x 11 ins. Description and detail drawings 
of steel windows for monumental buildings. 


Truscon Detention Windows. Catalog, 32 pp., 8% x 11 ins. 
Illustrated. Discussion of types of windows, detail drawings, 
and specifications. 


WINDOWS, CASEMENT 
Truscon Steel Company, Youngstown, Ohio. 
fruscon Heavy Type Casements. Catalog, 36 pp., 82 x 11 ins. 
INustrated. Description, details, and specifications of case- 


ment windows for monumental, public, and educational build- 
ings, apartments, and better class residences. 


REQUEST FOR CATALOGS 


To get any of the catalogs described in this section, put down the title of the catalog desired, the name of the manu- 
facturer and send coupon to THe ARCHITECTURAL Forum, 220 East 42nd Street, New York. 
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This diagram shows a partial 
application of the Modutrol Sys- 
tem as used to modulate the 
upply of fresh and warmed air 


















from unit ventiiators in a school R 
installation. Master control W M 9I-1 
supplied by Modutrel thermo- 5 
tat. Heat supplied by direct 
radiation elsewhere in building 
is automatically controlled by -C 
Modustat on each radiator. < Ww 
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control for unit 


ventilators and air conditioning systems 


In schools, public buildings, large buildings of all 
kinds where unit ventilators, or air conditioning 
systems are installed, the Minneapolis- Honeywell 
Modutrol System provides automatic electrical 


modulation control. 


On 
the contrary, it is flexible and easily engineered 


This is no rigid, arbitrary control system. 


to meet exactly the special conditions surrounding 
each installation. Minneapolis- Honeywell engi- 
neers select the proper equipment needed for each 
of your jobs from a complete line of automatic 
Modutrol 


System precisely engineered to give precision 


controls. The result is an individual 


automatic modulating control. 


For detailed description of the Modutrol Sys- 
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tem, write for your copy of the free Modutrol 
booklet. 


applications of this automatic control system wil! 


Further information about the interesting 


be supplied, without any obligation, by one of 


the Minneapolis- Honeywell engineers in your city. 


Minneapolis-Honeywell Regulator Co. Executive Offices: 2740 
Fourth Avenue So., Minneapolis, Minn. Factories: Minneapolis; 
Elkhart, and Wabash, Ind. Factory Branches ~~ 
or Distributors in all principal cities. In ti 


Canada: 
tor Co... Montreal. 
Export: 801 Second Ave., New York City . 


Minneapolis-Honeywell Regula- 


Limited, Toronto and 


j=} 
ha + 


System’’ 





MINNEAPOLIS-HONEYWELL 
2740 Fourth Ave. So., 


Please send 


REGULATOR CO. 
Minn. 
me your booklet, ““The Modutro 


Minneapolis, 


Name 
Street and No. 
City ...------2--22-000-- State 


Type of Building -- 


cs 
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Install them... 


and forget them! 


Complete absence from any need of attention or 


maintenance places (# Panelboards in the ex- 


ceptional position of being easily forgotten after 


being installed. If you want this kind of panel- 


board service it is necessary that you remember 





to specify ¢M on every job. 


Panelboards 


The @ man is at your service to answer 
questions and give effective co-operation 


Arank Adam 


ELECTRIC COMPANY 


Albuquerge, N. M. 


General Engineering & 


Equipment Co 
108 N. Third St 
P. O. Box 76 
Atlanta, Ga. 
L.. A. Crow, 
64 Cone St., N. W 


Baltimore, Md. 


Wolfe-Mann Mfg. Co 


312 S. Hanover St 


Boston, Mass. 
J.J. Cassidy, 
231 Congress St 


Buffalo, N. Y. 
Ralph E. Jones 
137 Saranac Ave 


Chicago, Ill. 
Major Equipment Co 
c 


In 
4603 Fullerton Ave 


Cincinnati, Ohio 
E. F. Sehurig, 
105 East Pearl St 

Cleveland, Ohio 
Frank Reske, 
684 The Arcade 

Dallas, Texas 
R. 8. Wakefield, 
1814 Allen Bidg 


Denver, Colo. 
Fred E. Staible, Inc. 
2356 Blake St. 


ST. LOUIS 


Detroit, Mich. 
H. H. Norton, 
2663 Wabash Ave 


Kansas City, Mo. 
Robert Baker, 
19 E. 14th St 


Los Angeles, Calif. 
E. Zinsmeyer. 
1127 S. Wall St 


Memphis, Tenn. 
C. B. Rutledge, 
203 Monroe Ave 


Minneapolis, Minn. 
Leo. H. Cooper, 
422 Builders’ Ex. Bidg 


New Orleans. La. 
W.J Keller, 
203 Natchez Bldg 
Magazine & Natchez Sts 


New York 
Fred G. Kraut, 
419 W. 54th St 
New York City 


Omaha, Nebr. 
B. J. Fleming, 
213 8S. 12th St 


Philadelphia, Pa. 
W. A. MacAvoy, Jr 
244 North 10th St 


Pittsburgh, Pa. 
Wm. A. MacAvoy, Jr 
Dist. Mer. 
2. E. Thomas, 
Res. Mer 
P. O. Box 1349 


St. Louis, Mo. 
©. H. Rottman, 
3650 Windsor Place 


San Francisco, Calif. 
Lee Van Atta, 
340 Fremont St 


Seattle, Wash. 
R. E. Dryer, 
91 Connecticut St 
Tulsa, Okla. 
P. E. Ebersole, 
214 8. Victor St. 
Toronto, Can. 
Amalgamated Elec 
Co., Lte 
Gen. Sales Office, 
372 Pape Ave 
Vancouver, Can. 
Amalgamated Elec 


Co., Ltd 
Granville Island 
Winnipeg, Man., Can. 
Amalgamated Elec 


Co., Ltd 
677 Notre Dame Ave 


Calgary, Alberta 
Amalgamated Elec 
Co., Ltd 
1301-llth Ave., East 
Hamilton, Ont. 
Amalgamated Elec 


Co., Ltd 
18 Mary St. 


Montreal, Can. 
Amalgamated Elec 
Co., Ltd 
1006 Mountain St. 
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ARCHITECTS 
PREFERRED 


It has been a matter of great gratification 
to the editors and publishers of THE ARCHI- 
TECTURAL FORUM that, in every investiga- 


tion conducted during the past nine years as 


to the regard in which members of the archi- 


rectural profession hold the various architec- 


tural magazines, this journal has shown a 


very great preponderance of preference over 


any other publication in the field. 


This preference is undoubtedly due to four 


major factors in the editorial policy of this 


magazine. 


l. 


Selection for publication only of struc- 
tures that are good architecturally and 
that serve as an inspiration for greater 
achievement. 


Complete and adequate presentation of 
features of design, function, plan and 


construction. 


Quarterly presentation of REFERENCE 
Numpers dealing with specific types of 
structures, that are, in essence, current 
text books delineating the most ad- 
vanced thought on the particular sub- 
ject. 


In its two sections, THE ARCHITEC- 
TURAL ForuM has not only given the 
profession quality and completeness, 
but has provided its readers with nearly 
twice the quantity of material to be 
found in any other architectural pub- 
lication. 


This leadership in architectural publish- 
ing has been reflected in the attraction of the 
leaders of the architectural profession as 
readers. We are grateful for the confidence 


placed in us and pledge ourselves to con- 
tinually maintain the standards which have 


animated our policy. 








Where your plans say 
“LAUNDRY LAYOUT”... 


—— 
nt A 


‘Bees where you can 


take a “‘short cut”’ 





save a lot of time for 
your organization and a lot of money for 
your client. For the engineers of The 
American Laundry Machinery Company, 
who are so often called upon to collabo- 
rate with architects in the planning of 
institutional laundries, will welcome an 


opportunity to work with you. In plan- 


Here you see the practical results of specialized cooperation 


between architects and ** American’’ engineers. The modern 


laundry department in the 152-bed Washington Hospital, 


Washington, Pa. 


—Scumivt, Garven & Eaicnson, Architects, Chic 


ning new laundry layouts—in keeping 


present departments “‘fit.”. You will find 
their counsel helpful in problems of floor 
space requirements, power and its trans- 
mission, equipment and its arrangement 
for efficient laundry practise. A letter 
will bring one of these “‘American” Spe- 
cialists to your office, and his services 


will not obligate you in any way. 


THE AMERICAN LAUNDRY MACHINERY COMPANY 


CINCINNATI, 


OHIO 
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REVIEWS OF MANUFACTURERS’ PUBLICATIONS 


CELOTEX COMPANY, 919 N. Michigan Ave., Chicago, 
Ill. “Ozite Building Blanket and C-X Lanite Insulating 
Quilt.” 


Recognizing the fact that the steadily swelling demand for 
insulated dwellings has created a need for varied types of 
insulation to fulfill differing requirements, The Celotex Com- 
pany has added to these products two flexible types of 
material. 

The first of these products, Ozite Building Blanket, has a 
conductivity value of .246 B. t. u. per hour, per square foot, 
per inch thickness, per degree Fahrenheit, according to tests 
made by Armour Institute of Technology, Chicago. This 
blanket is all hair felt, chemically treated and stitched, not 
pasted, between layers of tough, heavy, waterproof duplex 
crepe paper specially reinforced with animal hair. The 
asphalt content of the paper makes it repellent to rodents and 
vermin. 

The second flexible insulation is C-X Lanite Insulating 
Quilt, which is designed for specification where economy is 
important but where high insulating efficiency is desired. 
Lanite Insulating Quilt is made of imported fiber and hair, 
felted together and stitched between tough, heavy, flexible, 
duplex crepe paper with an asphalt content that makes it 
repellent to rodents and vermin. Armour Institute tests show 
the heat conductivity of this material to be .250 B. t. u. per 
hour, per square foot, per inch thickness, per degree Fahren- 
heit. 

The Celotex Company is also placing on the market the 
first 3/16-inch, tive-ply wallboard, known as C-X Orange 
Label, and a four-ply wallboard, known as C-X Green Label. 
The company has also taken over exclusive distribution of 
Compo-Board, a patented redwood core wallboard which 
has been in use for nearly 40 years. 


KANTACK AND COMPANY, INC., 238 East 40th St... New 
York, N. Y. 


The October issue of The Kaleidoscope, a quarterly, con- 
tinues “Light and Decoration” by Walter W. Kantack. This 
article contains many suggestions for installation of fixtures, 
types to be chosen, appropriateness from the standpoints of 
design and beauty, arrangements which will attract visitors 
to public lobbies, and the possibilities of floodlighting. It in- 
cludes descriptions of recent public gatherings where lighting 
problems and possibilities formed the center of interest. Mr. 
Kantack pictures many interesting illuminated, decorative 
ornaments that are being designed and developed around 
electric light bulbs; small sculptures in glass, porcelain, 
cellulose compositions, and other translucent materials are 
being fashioned. The illuminated glass signs of commercial 
use are offering designers opportunities for unusual treatment 
of lighting effects. The illustrated booklet shows several well 
chosen fixtures, some of them recently designed by prominent 
architects. 

Architects, decorators and others may receive this publica- 
tion regularly by writing Kantack & Co., Ine. 


UNIVERSAL ELECTRIC STAGE LIGHTING CO., INC., 
321 West 50th St., New York, N. Y. Kliegel Bros. Prod- 


ucts, 


Catalog “A,” describing new and complete lines of 
lighting specialties and supplies for theatrical, decorative 
and spectacular lighting has been issued covering KLEIGL 
products Permanent type borderlights, permanent and 
disappearing tootlights, spotlight and floodlighting ap- 
paratus are described. [Equipment for photographic studios 
panelboards, directional signs, music stands and call systems 
are itemized. Many others products included in the catalog 
will appeal primarily to architects engaged in theater design 
and decoration. They will find wattages, descriptions, spec- 
itications and, in most cases, prices set forth clearly. One 
item of particular interest is the new program lighter for 
theaters, an article for which there has been a long felt need. 
The new Earl Carroll Theater in New York has installed 
these lighters. 

This company also offers a stock of lighting apparatus and 
effects for stage, motion picture studios and display lighting 
tor rental. 


CHARLES M. HIGGINS & CO., 271 Ninth Street, Brook- 
lyn, N. Y. “Six New Instruction Sheets.” 


In six lesson plates by Arthur L. Gutpill, well-known 
architect and instructor on drawing with brush and pen, the 
Charles M. Higgins Company has presented this concise 
outline of the ease and speed with which drawing ink rend- 
ering may be made by applying a few simple fundamentals. 
Jeginning with an illustration of simple brush and pen 
stroke fundamentals, this brochure shows their application 
to rendering in line and wash. Plate No. 6, printed in color, 
is devoted entirely to the subject of rendering in colored 
drawing inks. 


NATIONAL LUMBER MANUFACTURERS’ ASSOCIA- 
TION, Washington, D. C. “The House for the Growing 


Income.” 


Although “The House for the Growing Income” is a 
booklet that is intended primarily for the owner, it suggests 
a method of home construction that may interest architects. 
The booklet is not one that favors architectural recognition, 
since it sponsors house construction that does not take the 
architect into consideration. However, the plan of building 
a house that may be added to at another time is one which 
has points of interest for architects. 

The pamphlet suggests first the building of a house with 
only three rooms, which includes a living room, a dining 
room, a bedroom, and the other essentials, such as kitchen, 
bathroom, etc. Later, according to the growth of income, 
wings are added which give the owner two more bedrooms 
in the unfinished second story. Addition No. 1, which pre- 
cedes the finishing of the second floor, calls for the addition 
of an entrance hall and porch. Addition No. 2 adds the two 
bedrooms on the second floor. Addition No. 3 is a closed 
porch; and addition No. 4 calls for a different type of floor 
layout. Addition No. 5 is rather interesting in that it 
demands an alteration of the first floor. 

The booklet is very complete, showing plans, details and 
specifications. For architectural use, the only suggestion is 
that a client who cannot afford more may wish to build a 
house along lines similar to these. 


C. A. DUNHAM CO., 450 East Ohio St., Chicago, Ill. “Dun- 
ham Type L Concealed Radiators.” 


Dunham's new engineering bulletin No. 510 would be a 
worthwhile addition to any reference file. It is complete, 
clear, and informative, containing exactly the information 
that an architect or engineer requires. After discussing 
briefly but persuasively the advantages of concealed radiation 
over exposed radiation, the pamphlet goes on to discuss the 
removable heating element, the construction of the remov- 
able baseboard section, and then takes up one after another 
the various advantages of Dunham concealed radiation. 

The heating element is constructed entirely of non-cor- 
rosive materials, copper tubes and fins, and bronze castings. 
The copper tins are depressed with an accurately formed 
collar, into which the tubes are pressed, forming an exceed- 
ingly tight joint. After the tubes have been pressed into the 
fins, the entire assembly is coated with a layer of solder, 
effectually closing any opening which might be present, thus 
assuring a constant, uniform transfer of heat. 

Since practically no heat is derived from a concealed 
radiator by radiation, the pamphlet points out, the high 
conductivity of copper gives the Dunham concealed radiator 
a very large amount of heat per cu. in. of space occupied. 
Another feature described in the pamphlet is the adjustable 
regulating fitting which controls the supply of steam. 

Following the description of the Dunham features comes 
an interesting discussion of selecting and applying radiators, 
with full data on radiator location, stack heights, lengths, 
enclosures, recess design, and the use of capacity tables. The 
capacity tables in themselves are readily usable, since the 
information is set forth clearly and compactly. One of the 
most important features of the pamphlet is the portion 
devoted to elevations and sections of the recessed casing 
enclosures, showing the four different types. The piping 
details, with suggestions for steam supply connections, and 
return connections, are also interesting. 
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The Only Tank Heater 
With All These Quality Features 





SPENCER 


Heavy Duty Steel 
Tank Heater 


For apartments and 





AUTOMATIC 
DAMPER REGULATOR 





HEAVY 
TONCAN IRON 










other large buildings. 


There is a definite demand, especially 
in the larger cities, for tank heaters to 
supply the hot water requirements of 
apartments, institutions, etc. The new 
Spencer Heavy Duty Steel Tank 
Heater supplies this demand by 
providing an advanced type of rugged 
construction and many advantages not 
found on any other tank heater: 





STORAGE 
MAGAZINE 
FOR 24 HOUR 
SUPPLY 
OF COAL 









Labor Saving: 


Fire Burns 12 to 24 hours without 
attention. 


Economical Operation: 





ALWAYS 
UNIFORM 

FIRE-BED, 
KEEPS TANK 
FULL OF HOT 
WATER ALL 
THE TIME. 


Uses low-cost No. 1 Buckwheat 
Anthracite or small size coke. 


A Continuous Hot Water Pro- 
ducer, 


Built to withstand 125 Ibs. work- 
ing pressure. 









Outlasts several lighter built 
heaters. 


Write for descriptive literature. 


RUST-RESISTING SPENCER HEATER COMPANY 
a Williamsport, Pennsylvania 


Spencer Heater Company of Canada, Ltd., Toronto, Canada 


oPENC ER 


Magazine Feed 


BOILERS 


Jor steam, vapor or hot water 
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REVIEWS OF MANUFACTURERS’ LITERATURE 


RCA VICTOR COMPANY, INC., Camden, N. J. “RCA 
Victor Custom Reproducing Systems and Automatic Color 
Organ.” 


In line with the modern trend toward acquiring greater 
conveniences and improvements, many homes today are being 
designed with provision for mechanical equipment and par- 
ticularly musical equipment, a tendency worthy of careful 
consideration from the social as well as the architectural 
point of view. RCA Victor announces a new Custom Built 
Reproducing System utilizing automatic telephone machine 
switching equipment which makes possible complete control 
of radio and record reproduction. The basic equipment may 
be located in the basement, and would occupy a space 44 in. 
wide, 26 in. deep, and 65 in. high. 

Gold plated dials in small ornamental boxes may be placed 
in convenient locations in living rooms, libraries, music rooms 
or any desired location, and these are employed as controlling 
mediums at remote points. A three-wire cord connects the 
remote control box to a triple pole outlet in the baseboard 
of the room from which control of the system is desired. A 
convenient reference code is mounted on the lid of each box. 

An automatic record changing device is part of a complete 
installation. This will play ten and twelve-inch records inter- 
changeably in the same program. Dynamic loud speaker units 
are employed in the dial system. They are usually mounted 
flush with the. wall and covered with grilles, and the size 
of the room, of course, determines the number to be installed. 
Similar installations are also provided with no remote control. 

These installations are recommended for homes, amuse- 
ment parks, swimming pool casinos, and public auditoriums 
where “large scale” automatic musical programs are pro- 
vided. 

The booklet also contains a short description of the Auto- 
matic Color Organ which permits the control of colored light 
by music from an orchestra, radio or record. In the RCA 
Victor system, it is claimed, music actually controls the 
colors electrically without manual operation. The system 
has been installed in several leading hotels; homes may 
also be considered for such lighting. 


THE MASTER BUILDERS COMPANY, 7106 Euclid Ave.., 
Cleveland, Ohio. “The Corrosive Action of Smoke De- 
posits on Concrete Floors.” 


This technical paper prepared by the Master Builders 
Research Laboratory takes up the corrosive disintegration of 
concrete floors with particular reference to the corrosive 
action of smoke deposits. After considering the subject with 
appareit care and accuracy the conclusion is reached that 
“while abrasion is recognized as the fundamental cause of 
concrete floor wear, a primary and important contributing 
cause of deterioration is the exposure to abrasion of the 
brittle aggregate by the etching and weakening action of 
corrosives, of acid or alkaline nature.” 

“The acids in smoke and fume deposits,” continues the 
pamphlet, “have been clearly identified as corrosives, affecting 
concrete floors unfavorably by attacking the soluble parts of 
the cement. These solubles exist in relatively large amounts 
in the floor, and when dissolved out, weaken the floor and 
accelerate the action of abrasive wear.” 

The pamphlet recommends that this smoke action be taken 
into consideration in specifying concrete protection. 


TRUSCON STEEL CO., Youngstown, Ohio. “Truscon Steel 
Liner Plates.” 


In this unusually interesting booklet on the use of steel 
liner plates for railroad, sewer, water and mine tunnels, 
caissons, shafts, mine entries, main haulage ways, under- 
ground pump rooms, and other permanent underground 
structures, a complete outline is given of the character and 
use of liner plates. Engineering data, formulae for deter- 
mining proper thickness of metal to be used under various 
conditions, properties of three standard types of Truscon 
steel liner plates, and graphic illustrations of their use in 
various sections of the country. 


~ 
bo 


STAINED GLASS ASSOCIATION OF AMERICA, Concord, 
N. H. “Stained Glass” for October, 1931. 


This publication, a monthly, is the official organ of the 
Stained Glass Association of America, and should be espe- 
cially interesting to architects engaged in designing special 
window details and in ecclesiastical work. 

The wealth of valuable information which the masterpieces 
of medieval artists are still yielding at the hands of modern 
students makes a close study of methods and materials 
worthwhile, and therefore “Stained Glass” aims to publish the 
most recent treatises on research in this field. Two ot these 
are published serially, one on stained glass by Viollet-Le-Duc, 
the other on glass painting by John A. Knowles. The com- 
plete articles should make valuable references, as the authors 
are well informed and authoritative. An excellent color 
study viewed from the standpoint of sunlight effects forms 
part of the discussion on stained glass. The booklet is well 
illustrated with sketches of various objects and details of 
costumes, etc., depicted in windows of English churches, and 
reproductions of famous windows. 

The magazine is desirous of promoting a ‘spirit of coop- 
eration between architect and craftsman and to that end will 
publish a review of correspondence from prominent authori- 
ties in a forthcoming issue. 


CRAFTEX COMPANY, 37 Antwerp St., Boston, Mass. 
“Sunflex—Paint in Paste Form.” 


In this small brochure, the Craftex Company sets forth 
the virtues of Sunflex, a paint in paste form which requires 
water instead of turpentine for thinning. In addition to black 
and white, Sunflex is available in silver gray, ivory, cream, 
dove gray, blue, green, buff, and rose. The descriptive 
material points out very carefully that the product is not 
a calcimine. 

Stated advantages of Sunflex are that it can be applied to 
damp concrete, fresh plaster, or bare wood, that it is quickly 
mixed and applied, that the tints in the material are durable, 
that there is no disagreeable odor which permits free use in 
rooms which are occupied, and that the first and maintenance 
costs are low. The pamphlet contains samples of the various 
tints. 


CURTIN-HOWE CORPORATION, 405 Lexington Ave., 
New York, N. Y. “Z M A for Wood Preservation.” 


In a penerously illustrated booklet, Curtin-Howe Cor- 
poration describes various uses for Z M A pressure treated 
lumber. They claim this treatment is most effective in pre- 
venting decay and eliminating termite destruction as well as 
reducing maintenance costs and promoting the efficiency of 
docks, outside platforms, and those interior sections of 
factories which are exposed to dampness. The lumber treated 
by this method retains all the strength, the same physical 
characteristics of resiliency and adaptability as other lumber, 
and the paintability of the surface is not affected in any way. 

It is recommended for boardwalks, grandstands, highway 
guard posts, greenhouses, etc., as well as for lumber to be 
used in home construction. 





BENEDICT STONE PRODUCTS COMPANY, Chicago, III. 


“Benedict Vibrastone.” 


In a new 8-page file folder just issued, the Benedict Stone 
Company, announces a new material, similar to cast stone, 
called “Vibrastone.” Consisting of cement and crushed stone, 
the new product resembles granite, marble, or other quarried 
stones in appearance. The material is available in a wide 
range of colors, and in size or dimension to fit any conditions. 
In addition to its advantages for sculptured ornament. 
Vibrastone can be adapted to walls, balustrades, columns, and 
other places where prescribed strength is essential. 

With lightweight aggregates, and provision of air spaces, 
the weight of the material can be reduced to a minimum. 
The booklet contains splendid color illustrations of the 
material, as well as several installations of different types. 
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You please BOTH of ’em 





with the 


SERVEL 


HERMETIC 


Run through this brief 
outline—then telephone the 
nearest Servel dealer for 


all the facts and figures. 


F iomacvwrnatd owners are always en- 
thusiastic about the Servel Hermetic 
because it provides dependable refrigera- 
tion —free from the bother and expense of 
old fashioned kitchen repairs. For the 
working unit is hermetically sealed to 
eliminate exposed moving parts. 


They appreciate the low prices which make 
it possible to provide the last word in re- 
frigeration without an exorbitant invest- 
ment. And the lower cost of operation is 
always important—no matter who pays 
the electricity bills. 


The tenant wants an electric refrigerator that Runs 
and keeps on running silently year after year 
without thought or care. 


He gets what he wants—in the Servel Hermetic, 
simplest electric refrigerator. It requires fewer mov- 
ing parts, fewer sources of friction and wear. And 
all parts most likely to cause future trouble have 
been eliminated. 


QUICK FACTS 


Hermetically sealed unit . . No 
kitchen repairs . . No intricate 
adjustments .. No replacement 
of parts .. Fewer moving parts 
. . No moving parts exposed . . 
Quietest electric refrigerator . . 
Handy temperature control . . 
More usable shelf space .. Beau- 
tiful, graceful cabinets . . Flat, 
usable top . . No installation 
problems... 








placed in the base f the cabinet, out of sight 
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f out f the way, leaving a fA uw, usable top, 


The compactness of the Servel Hermetic saves valu- 
able floor space. Yet there is greater food storage 
capacity than in others of equal bulk. The top is 
flat, for extra shelf space—with the sealed unit in 
the base of the cabinet. 


These are a few of the reasons why the Servel 
Hermetic deserves your most careful consideration 

for new buildings or in modernizing old ones. 
Facts and figures to back up each statement are 
waiting for you. Please telephone the nearest 
Servel dealer—or write for complete information. 


SERVEL SALES, INC., EVANSVILLE, INDIANA 


A Complete Line of Household and Commercial Refrigerat n 
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Cooled Economically 


by exhaust steam 






refrigeration 
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UMMER does not mean discomfort to the guests at 
Harvey’s famous restaurant in the Cleveland Union 
Terminal. It is cooled by Carbondale and the interest- 
ing feature of this refrigerating installation is the 
dependability combined with low cost operation. 


Exhaust steam from the power plant does practically 
all of the work. Less than *3 mechanical horse power 
per ton of refrigeration is needed. That’s why a 
Carbondale Absorption Refrigerating System is so 
inexpensive to operate. 


Simplicity, too, features this type of refrigerating system. 
It has very few moving parts. Maintenance and repairs 
are consequently few and far between. And the life of 
Carbondale Systems of this type exceed 25 years in 
many instances. 

Whether refrigeration be used for air conditioning... for 


a manufacturing process...for food preservation or cold 
AIR CONDITIONING... storage, it is worth while to consider a Carbondale 


HELPFUL data to aid calcu- 
lations...tables and charts... 
theoretical problems presented 
and solved! You will find this 
book of considerable interest 
and assistance. Write foracopy. 


Exhaust Steam Reirigerating System. 
Our engineers will be glad to cooperate. 


THE CARBONDALE MACHINE COMPANY 
Carbondale, Pa. 


Branches in Principal Cities 


Carbondale Refrigeration 


ABSORPTION AND COMPRESSION AMMONIA CARM ALE SYSTEMS AND CO, COMPRESSION SYSTEMS 
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This advertisement is one of a series addressed to Hospital & Institutional Executites 


2s 2S)" 2 2) SSO ne 
QUESTION: 
What space should the hospital provide for 


assorting and delivery of laundered articles ? 


AN SWER: 


Assorting, packing and delivery space that is 
well lighted, properly ventilated, free from 
dust and in close proximity to the finishing 
department is a distinct advantage in produc- 
ing laundry work of quality. 


Among those points which insure mainten- 
ance of high standards are: first, a location 
and arrangement that will avoid unnecessary 
traffic through it. This is a safeguard that will 
make for easy handling, and freedom from 
disturbance. Second, as this is the point of 
final inspection, diffused lighting with ample 
candlepower—yet without glare or shadow— 
should be provided. Another, 
is the location of the assort- 
ing tables so that the flow of 
work is smooth and involves 
the least amount of handling. 


Still another is the flooring, which should be 
of a material to reduce foot fatigue yet will 
not loose particles of dust or dirt. The tem- 
perature and humidity of the room, also, 
should be controlled to prevent soiled, per- 
spiring hands impairing the finished linens. 


These, and many others—such as providing 
storage space so that finished work will not 
be crushed while awaiting delivery; belts and 
conveyors so designed and located that the 
clean work may be kept clean; flatwork de- 
livery space of sufficient area to accommodate 
the storage of finished work without causing 
mix-up of the various articles 
—here are some of the points 
about which Troy engineers 
may help you. There’s no 


j nt obligation. Write. 


TROY LAUNDRY MACHINERY CO., INC. 


Chicago + New York ~ San Francisco~Seattle-- Boston+Los Angeles. Factories: East Moline, III. 
JAMES ARMSTRONG & CO., Lid., European Agents: London Berlin Zurich 


TROY 


LAUNDRY MACHINERY 


| 


SINCE 1879...THE WORLD'S 


MANUFACTURER 


OF LAUNDRY MACHINERY 
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Troy Equipped Laundry in the 


Infant Shelter 


San Francisco, Calif. 





Easily 
Effectively 


Economically 


IGID conduit is no longer just “pipe.” Even this pro- 
R saic wiring material has undergone some remarkable 
changes in the past year. Chief among these changes have 
been the two major improvements made in G-E White rigid 
conduit by General Electric. 


First came the development of a flexible alloy steel, which 
makes G-E rigid conduit bend easily and therefore makes it 
easier to install. Users have found it a better conduit, retain- 
ing all of the old superiorities of G-E White and offering new 
economies in installation because of its greater workability. 


The second development in conduit during 1931 was the 
addition of a Glyptal coating to G-E White right over the 
galvanizing, both inside and out. Glyptal is a synthetic resin 
developed by the G-E Research Laboratory. It forms a flex- 





RIGID 


CONDUIT 


for 
ARCHITECTS 


AND 


ENGINEERS 


ible coating that fills all the pores of the metal, bends with- 
out cracking, resists water, oil, acids, and alkalies, and gives 
a glass-like surface that makes wire-pulling easier. Baked on 
at a high temperature, it remains glassy-hard even under the 
frictional heat developed in pulling wires. 


All of the important facts about rigid conduit have been put 
into a booklet, “Protecting Wiring Easily - Effectively - Eco- 
nomically.” It is tabbed, to be filed in your A.I.A, file for 
future reference. Marginal notations assist rapid reading. 


Just sign your name to the coupon below and pin it to your 
letterhead to give us your address. We’ll be glad to send you 
a copy. We hope it will be both interesting and helpful. 


| Section C-1612 


Merchandise Dept. 
General Electric Company 
Bridgeport, Conn, 
Gentlemen: 
Please send a copy of “Protecting Wiring Easily-Effectively-Economically” | 
to the address on the enclosed letterhead. 


POR ccincuiines 





GENERAL @ ELECTRIC 


RIGID CONDUIT 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT. CONNECTICUT 








GREATER PENOBSCOT BUILDING, De- 
troit. 47 floors, completely equipped with 
Johnson Control. 2nd to 5th floor Johnson 
Control on direct radiation and air condi- 
tioning. 6th to 47th floor have Johnson 
Remote Control on riser valves, divided into 
36 zones: steam supplied to or shut off from 
eny zone desired. 


PALMOLIVE BUILDING, Chicago. Di- 
rect radiation 12th, 13th, 14th, 34th, 35th, 
36th and 37th floors Johnson Controlled: 
all ventilating apparatus entire building 
Johnson Controlled. 


DUKE UNIVERSITY HOSPITAL, Durham, 


N.C. 14,000 Johnson Thermostats control 
1,200 valves on direct radiators: Air wash- 
ers in Pediatric Ward and Operating Rooms 
controlled. by Johnson Dew Point Thermo- 
stats: providing complete air conditioning 
winter and summer. All refrigeration, both 
storage and scientific Johnson controlled. 


FORDSON HIGH SCHOOL, Fordson,Mich. 
Johnson Dual Thermostat Control on all 
sources of heat and ventilating units: class 
rooms, auditorium, gymnasium, swimming 
pool, business offices, etc. 


—O L N ow ) N Heat and Humidity Contréll 


haus 


THE PROPER CONTROL 
OF HEAT AND HUMIDITY 


The Johnson System, established in 1885, femains today the one 
right method of heat and humidity control. The forty-six years of 


heat and humidity control. experience supporting The Johnson 


System is substantial surety of reliability in each essential detail. 
The thousands of Johnson Control installations successfully function- 
ing in buildings of all kinds everywhere are invaluable evidence 
upon which to correctly decide which control method, and which 
system is best for you to install . . . . permanently best after installa- 


tion is made. 
JOHNSON SERVICE COMPANY 
507 E. Michigan St. Established 1885 Milwaukee, Wis. 


Albany Cincinnati Greensboro, N.C. Philadelphia Seattle 

Atlanta Cleveland Indianapolis Pittsburgh Calgary, Alta. 
Kansas City Portland Méntreal, Que. 

Los Angeles Sc. Louis Winnipeg, Man. 

Minneapolis Salt Lake City Toronto, Ont. 

New York Vancouver, B- c. 


Baltimore Dallas 
Boston Denver 
Buffalo Des Moines 


Chicago Detroit San Francisco 


The All-Metal System, The All-Perfect 
Graduated Control Of Valves And 
Damper. The Dual Thermostat (Two 
Temperature) or (Night And Day) Con- 
trol, Fuel Saving 25 to 40 per cent. 


PR VLGe 


30 Johnson Branches re 5 Convenient, Quick 
Service-Anywhere, Any Time. Each Johnson 
instar Made By J Johnson Mechanics Only. 
Every Johnson Installation Given Annual Inspec- 
tion. 








